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Coreopsis (Compositae), a genus of about 132 species, is distributed 
through the Americas, the near Pacific islands, and Africa. In his revision 
of the genus, ,Sherff (1936) listed 114 species in 11 sections. Since that time 
a number of additional species have been described, mostly from South 
America and Africa. Sherff (1955) more recently treated North American 
Coreopsis, listing 55 species in 10 sections. My area of interest in the genus 
is those species in central and eastern United States and in Canada east of 
the Rocky Mountains (sections Coreopsis, Silphidium, Eublepharis, Fa! 
matae, and Calliopsis). These sections include 35 of the 55 species native 
to North America. 

The greatest concentration of United States species of Coreopsis is in the 
southeastern states, an area with no recent flora. The best available manual 


for the area (Small, 



includes a treatment of Coreopsis by Boynton 


that differs considerably from that of Sherff (1955). Both Boynton’s and 
Sherff’s treatments, classical in approach, did not include any standard 
experimental techniques (chromosome counts, hybridization, uniform en¬ 
vironment studies, pollen stainability, etc.). With the exception of a small 
paper on two species by Shelton (1968) and my papers (Smith, 1968a, b; 
1969a, b; 1971; 1972; 1973a, b, c; 1974a, b; 1975; Smith and Parker, 1971), 
little biosystematic work has been published on the eastern United States 
and Canadian Coreopsis. 

I have been engaged in a biosystematic study of Coreopsis of the eastern 
United States and Canada for several years. While several interesting 
problems remain unsolved, sufficient biosystematic information has been 
gathered to present a general survey of the species. Taxonomic modifica¬ 
tions from Sherff’s and Boynton’s treatments arc supported by biosystematic 
data. 


MATERIALS AND METHODS 

Standard taxonomic and biosystematic methods were employed in the 

study. 

Herbarium Studies. Herbarium specimens—over 9000 sheets—from many 
herbaria were borrowed for phonological, morphological, distribution, and 
habitat studies. Morphological measurements were taken mostly from this 


SIDA (,{!): 12}—2D. D>7(>. 





dried material. Types of most species were examined. 

Field Studies. Trips to natural populations of most of the species were 
taken to observe the populations in the field, to gather herbarium speci¬ 
mens, to obtain living material for greenhouse studies, and to gather buds 
for chromosome counts and meiotic analyses. Several trips were taken to 
the southeastern states and to Texas. Living material of several species was 
obtained through the kindness of botanists at other institutions. 

Greenhouse Studies. Rootstocks were transplanted to the greenhouse, or 
the species were raised from achenes in the greenhouse, and the morphology 
of the parental species was observed in this relatively uniform environment. 
Hybridizations of various species were attempted in many different combi¬ 
nations. Heads were bagged prior to anthesis; the bags were removed at 
mid-anthesis and the heads gently rubbed together; then the heads were 
re-bagged until seed set occurred (or until the peduncle dried in cases of 
the failure of hybridization). Most species of Coreopsis are self-incompatible, 
as judged by the failure of seed set where heads were bagged and simply 
left bagged. Several species showed a low level of self-compatibility when 
attempted hybridizations failed but one or two selfed achenes would develop. 


A few species were found to be fully self-compatible, ; 



in these the at¬ 


tempted hybridizations were performed with the self-compatible species as 
the pollen parent. Luckily, many of the hybridizations failed; if a high pro¬ 
portion of the 595 possible combinations 


n(n 


1), lumping reciprocals 


9 


had succeeded, I would have been completely swamped with hybrids. The 
595 figure includes only species (not varieties or forms); inclusion of va¬ 
rieties and forms would push the number of combinations to well over 
1 , 000 . 

Chromosome numbers of the parental stock were determined from buds 
fixed in a modified Carnoy’s fixative (ethyl alcohol:propionic acid:chloro¬ 
form; 3:1:1) by the anther squash technique in 1% propiocarmine stain. 


Pollen stainability was determined from a minimum of 300 


grains 


in 1% 


aniline blue (water soluble) in 90% propionic acid. Those grains staining 
a deep uniform blue were counted as stainable, and pollen stainability was 
equated with fertility. Pollen diameter, from the outer wall to the opposite 
outer wall (excluding the spines), was measured in some species. 

Where artificial hybridizations were successful, pollen stainability was 
determined for the F, and in most cases meiotic analyses at diakinesis 
were made. The F, hybrids were intercrossed and/or backcrosscd to one 
of the parental species to produce an F., (BC,) generation. The pollen stain¬ 
ability of the F 2 (BC,) was determined. The morphology of the F, and F., 
(BC,) was examined to check for possible Mendelian inheritance of par¬ 
ticular characters. Voucher specimens of the parental species, F,, and F., 
(BC,) were deposited in the Herbarium, University of Arkansas. 
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RESULTS 

In an effort to condense my treatment of eastern United States and 
Canadian Coreopsis, I present a key to the taxa, brief sectional descriptions, 
a list of the species with pertinent biosystematic data, and figures of the 
typical morphology and known distribution of the taxa. Some of the dis¬ 
tribution of certain species in Missouri, Illinois, Indiana, and Wisconsin 
was taken from Steyermark (1963), Jones and Fuller (1955), Deam (1940), 
and Melchert (1961), respectively. The plants are drawn at a scale of 
about 0.5X; the achenes at a scale of about 6X. Detailed morphological 
descriptions would unnecessarily expand the paper; the descriptions pre¬ 
sented by Sherff (1955) are generally adequate (although I frequently differ 
from him on the interpretation of the entities). 

Key to Coreopsis of eastern United States and eastern Canada 

a. Disk flowers apically 5-lobed, with 5 anthers; ligules either 4-5-(sevcral-) 
toothed or essentially entire apically.b. 

b. Ligules cuneatc, sharply 4-5-(several-)toothed apically; leaves entire 
or pinnately aurielcd to compound.c. 

c. Disk flowers dark reddish-purple apically; ligules yellow, commonly 
bearing a reddish-brown spot basally; outer phyllaries linear and as 
long or longer than inner phyllaries.d. 

d. Median and upper leaves with narrow segments, the terminal leaf¬ 
let of the median leaves more than three times as long as broad 
(ca. 1-3 mm wide); lower stem glabrous to slightly pubescent on 
internodes.1. C. wrightii 

d. Median and upper leaves with broad segments, the terminal leaf¬ 
let of the median leaves mostly less than three times as long as 
broad (ca. 5-15 mm wide); lower stem commonly pubescent to 
densely pubescent, sometimes slightly pubescent on the internodes 

.2. C. basalis 

c. Disk flowers yellow; ligules yellow, in two species commonly 
with several reddish-brown flecks a little above the base: outer 
phyllaries lanceolate to triangular or oblong, shorter than or about 
equal the inner phyllaries.e. 

e. Ligules dark yellow basally, lighter yellow apically, commonly 
with several reddish-brown flecks a little above the base . . f. 

f. Inner phyllaries dorsally pubescent; median and lower stem 
commonly glabrous (sometimes sparsely pubescent) 

.3. C. nuecensis 

f. Inner phyllaries dorsally glabrous; median and lower stem com¬ 
monly densely (sometimes sparsely) pubescent 

.4. C. nuecensoides 

e. Ligules uniformly yellow, never reddish-brown flecked . . . g. 

g. Stems with 1-5 (rarely 6 or more) cauline nodes below the first 











'gin count with the first node at least 1 em above the 

basal leaves and include nodes bearing bracts near or on the 

h 

_ . m 4 111 

. , #*■***■***"■ 
h. Stems with 1-:? caiiline nodes; blades (or terminal leaflets) 

to ovate-orbicular; outer phyilaries oblong 
mature achenes with narrow involute carti¬ 






laginous wing 



* > / i 




r>. c. 


•s; blades (or termi- 


h. Stems with 2-5 (rarely more) e; 


nal leaflets) oblanceolate to linear-lanceolate; outer phyilaries 
ovate to triangular-lanceolate; mature achenes with broad 

spreading membranaceous wing.(5. C. lanceolate 

Stems with (5-)(>-12 or more cauline nodes below the first head 


i. Leaves entire to 2-(4-) auricled 


. l. 

• j- 


j. Leaves commonly entire, sometimes with 2-4 narrow linear 



to oblong auricles near the base, the blades oblong to el 1 i 
tical-oblong, the upper leaves sessile and relatively broad- 





7. C. 



•nuc 





.j. Leaves commonly 2-auricled (sometimes entire), the termi¬ 
nal leaflet (or blade, in entire leaves) narrowly to 

or oblanceolate, the auricles elliptical to falcate, 
the upper leaves petiolate to subsessile and narrowed at 

the base.k. 

k. Blades (or terminal leaflets) narrowly to broadly e 

and acute or oblanceolate and acuminate; stout-stemmed 
glabrous or pubescent plants of mostly inland range, the 

1 

A. a m m ■ * ■ 



stem little or not at all branched basally 
1. Blades (or terminal 



more or 



I f > i i 




deal, ea. 1.5-4 em wide, acute; stem, and often one or 

both surfaces of the leaves, rather densely hairy 

.8a. C. pubescens 


var. 



) o n t > 


1. Blades (or terminal leaflets) nar 



7 \ XT 



to 


oblanceolate, ea. 0.(i-2 cm wide, acuminate; stem and 

. 8b. C. pubescens 



pi : 



var 




narrowly oblanceolate, 

s of the 




k. Blades (or terminal 

acute; wiry-stemmed commonly gi«. 

Gulf Coast, the stem much-branched basally in mature 

. 8c. C. pubescens 


specimens 


v a r. 



i. Leaves pinnately compound with the leaflets entire to deeply 

more or less lobed. 

m. Larger divisions of the median and upper leaves relatively 


broad, ea. 2-6 mm or more wide; achene wings entire; 
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pappus represented by two tiny fimbriolate teeth ea. 0.2-0.3 


mm long 


n 

m * ( I * * 


n. Stem and flat surfaces of the blades glabrous 



ora 


.9a. C. gra 

var. gran difl or a 
f. grandijlora 

n. Stem and flat surfaces of blades rather densely pubescent 

.9b. C. grandijlora 


var. gran 

f. 




or a 


.s'a 


m. Plant not thus: divisions of median and upper leaves nar¬ 
rower, or achene wings irregularly fimbriate, or pappus 
teeth ca. 0.5-1 mm long.o. 

o. Achene wings irregularly fimbriate; lower stem often 
deep purplish; plants commonly limited to granite or 


sandstone outcrop areas . 


9c. C. gi 



ora 


var. s ax i col a, 

o. Achene wings entire; lower stem green or slightly purpl- 

or gravelly road- 



ish; plants commonly growing in 
side loam or on sandy hillsides, sometimes found in sand¬ 
stone outcrop areas . p. 

p. Divisions of median and upper leaves narrowly linear 
to filiform, ca. 0.5-1.5 mm wide; pappus teeth ca. 0.2-0.3 
mm long; plants of wide distribution, most abundant in 
the A r k a n s a s - O k 1 a h o m a - M i s s o u r i area.q. 

q. Stems and segments of leaves essentially glabrous; 


general distribution 


9d. C. gran 



ora 


var. harveyana 
f. harveyana 

q. Stems and segments of leaves rather densely pube- 

. 9e. C. grandijlora 

var. harveyana 
f. demareei 


scent; endemic to Arkansas 


p. Divisions of the median and upper leaves 



ear to ob¬ 


long or oblanceolate, ca. 2.5-5 mm wide; pappus teeth 
ca 0.5-1 mm long; plants endemic to Texas 

.9f. C. grandijlora 

v a r. 



gives 


b. Ligules elliptical, entire or slightly 2-3-toothed at the very tip; leaves 
simple to palmately lobed or compound (in some species, the three 
leaflets are lobed to pinnatifid). 

r. Leaves simple and serrate. 


r. 



. 10. C. 

r. Leaves simple and entire to (commonly) palmately lobed to compound 




1-5 cm long 


s. heaves clearly pctiolate, the petioles c 


. 11. C. tripteris 

s. Leaves superficially appearing sessile, tapering gradually and no 
definite petiole evident, or born from a short petiole less than 1 mm 


lon<> 




t. Leaves tapering gradually into a 



« « m * fc m p * ■ ^ 1 

like base that bears three 


prominent parallel veins, the major leaves palmately lobed but 


not compound . 
t. Leaves simple or 


12. (’. palmata 




compound with three 
leaflets (the leaflets simple to lobed or pinnatifid), subsessile from 



that bears a single vein 


u. 


a tiny (less than 1 mm long) 
u. Leaves simple or (commonly) palmately compound, the leaflets 

the middle leaflet apically 2- or 3-lobed), the 

middle leaflet of the median leaves ca. 8-30 mm wide . . . v. 

iries and flat portions of the blades rather densely 




v. Outer 



short-pubescent 


3a. (’. 




v. Outer phyllaries and flat portions of the blades 
slightly pubescent to essentially glabrous . . 


f. major 
13b. t'. major 
f. oemleri 


u. Leaves palmately compound, the leaflets simple to lobed or 
pinnatifid, the segments of the median leaves ca. 0.5-7 mm wide 

w 

r 4 | i ■ m * • TV* 

w. Leaflets simple to (commonly) lobed, the segments of the 


median leaves ca. 2-7 mm wide 


14. x delphinijalia 


w. Leaflets pinnatifid, the segments of the median leaves ca. 

0.5-1.1 mm wide. 

x Fresh disk flowers reddish-brown 


x. 




internodes 


leaf segments 


short so that leaves commonly ove.^, 
slightly enlarged toward the apex; rare plant of the moun¬ 
tains of northeastern Alabama (and 
Georgia). 




T f 


.15. C. pulchra 

x. Fresh disk flowers yellow; internodes longer so that the 
leaves do not (or scarcely) overlap; leaf segments linear; 


common plant of lower elevations from Virginia to f 




Carolina.16. C. vcr 

Disk flowers apically 4-lobed, with 4 anthers; ligules bluntly 3-lobed 
apically (the middle lobe sometimes slightly notched or somewhat erose) 

v. 

* * * * * * ■ ■ 4 T ■ 

y. Fresh ligules rosaceous to lavender or whitish; disk flowers yellow . z. 
z. Leaves opposite, born well up the stem; stems born from rhizomes; 


achenes wingless 


. 17. C 





z. Leaves alternate, juncoid, mostly basal; stems born from conn-like 


base; achenes with pectinate wings . 


18. ('. nudata 


y. Fresh ligules yellow to orange (with or without a reddish-brown basal 
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spot); disk flowers apically reddish-purple.A. 

A. Leaves simple, entire or bearing a few auricles near the base . . B. 

B. At least the lower 1-few cauline leaves or all of the major cauline 


leaves alternate 


C. 


C. Fresh lower leaves clearly exhibiting numerous tiny dark dots in 
transmitted light (dots not always clearly evident in dried speci¬ 
mens); heads rather small, commonly 2.5-4 cm in diameter 
(measured from one ligulc tip to the opposite ligule tip); com¬ 
monly with the lower 1-few leaves alternate and the median and 


upper leaves opposite 


19. C. 



C. Fresh lower leaves lacking numerous tiny dark dots in trans¬ 
mitted light; heads larger, commonly 3.5-6.0 cm in diameter; all 
major cauline leaves alternate (some of the bracts in the inflo¬ 
rescence may be opposite).D. 

D. Outer phyllaries deltoid, ca. 0.6-1.2 as wide as long, ca 0.2-0.3 

the length of the inner phyllaries.20. C. floridana 

D. Outer phyllaries lanceolate to narrowly oblong, ca. 0.3-0.6 as 
wide as long, ca. 0.4-0.8 the length of the inner phyllaries . E. 

E. Larger leaves strictly entire, rather leathery, glabrous to 


rather densely pubescent on the flat surfaces of the blade; 
achene wing ca. 1/4 to 1/2 as wide as the achene body; plants 

blooming September-November.21. C. gladiata 

E. Larger leaves often bearing 1-few auricles near the base (but 
also often entire), firm but not leathery, glabrous; achene 
wing ca. 3/4 as wide to equal the width of the achene 
body; plants blooming late May-,June (rarely also in Sep¬ 
tember) . 22. C. falcata 

B. All of the major cauline leaves opposite.F. 

F. Blades elliptical to ovate, the margin ciliolate, the flat surfaces 

often somewhat pubescent.23. C. integrijolia 

F. Blades linear to linear-oblanceolate, the margin and flat surfaces 


glabrous 


G 


G. Fresh leaves more or less fleshy, the lower ones clearly ex¬ 
hibiting numerous tiny dark dots in transmitted light (dots not 
always evident in dried material); achene wing narrow, dis¬ 


sected 


19. C. 



G. Fresh leaves not fleshy, lacking tiny dark dots in transmitted 


light; achene wing broad, entire 


24. C. leavenwor 



TT 

ll. 


A. Leaves pinnately to bipinnately lobed to compound. 

H. Ligules entirely yellow; median leaves commonly simple to pin¬ 
nately lobed; outer phyllaries in the bud stage appressed; plants 


endemic to Florida 


24. C. leavenwor 



H. Ligules commonly bearing a reddish-brown spot basally, infre¬ 
quently entirely yellow; median leaves pinnately compound; outer 










phyllai’ies in the bud stage loose, not appressed; plants of general 


distribution but rare in Florida . 


1 . 


I. Plants mostly 3-10 dm tall, not much branched basally; achenes 
winged or wingless; achene aristae represented by two tiny teeth 
ea. 0.1-0.2 mm long; plants of general distribution 25a. C. tine tori a 

var. 

L Plants mostly 1-3 dm tall, much branched basally; achenes 

s of southern 



winged; achene aristae ca. 0.2-1 mm long; 
Texas and adjacent Mexico. 



15b. tinctoria 
var. similis 


1. Section COREOPSIS (as sect. Eneoreopsis.) Nutt., Trans. Amor. Philos. 

Soc. II. 7:357. 1841. 

Corcopsoid.es Moeneh, Meth. 594, as genus. 1794. 

Anacis Schrank (in part; A auricuhita), Denkschr. 

Munchen 5 (Math. Naturw.):5, as genus. 1817. 




ss. 


Eeat 



Cass., Diet. Sci. Nat. 25:388, as genus. 





Chrysomelea Tausch, Hort. Canal. (15), as genus. 1823. 

Sect, Chrysomelea Nutt., Trans. Amor. Philos. Soc. II. 7:357. 1841. 
Sect. Calliopsis (Reichenb.) Nutt, (in part: C. drunimondii). sensu 


T. & G., FI. N. Amor. 2:345. 1842. 
Sect. Leachia (Cass.) A. Gray, Syn. FI. 



Amer. P : 291. 1884. 


Subg. Eucoreopsis F. Boynton in Small. Man. SE. FI. 1440. 1933. 

Sect. Lanceolatae F. Boynton in Small, Man. SE. FI. 1440. 1933. 

Sect. Thictoriae F. Boynton (in part), in Small. Man. SE. FI. 1440. 1933. 

Herbaceous perennials to annuals; leaves opposite, simple and entire to 
auricled or pinnately compound; ray flowers golden-yellow (the ligule in 
some species reddish-brown flecked or spotted basally), the ligule cuueate 
and 4-5-(several-)toothed at the apex; disk flowers golden-yellow (or red¬ 
dish-purple apically), 5-toothed with 5 anthers, the style tips deltoid in out¬ 
line; palea attenuate, deciduous; achenes obcompressed, the outer ones 
ca. 1.3-4 mm long, winged (the wing incurved and cartilaginous or repre- 

■|_ T ™ ' it. Jr ' » ™ 

sented by a ring of callus in some species), papillate on one or both 
surfaces, commonly bearing conspicuous callus spots near the apex and 
base on the ventral surface, the aristae represented by two minute (com¬ 


monly less than 0.5 mm) fimbriolate teeth, x 


13, 10, 9, 7, (i (Smith, 1975). 


1. C. WRIGHTII (A. Gray) II. M. Parker in Smith, Bot. Gaz. 13(5: 82. 1975. 
Coreopsis drunimondii T. & G., sensu A. Gray (misapplied), PI Wnght- 




ianae 1: 

Coreopsis drunimondii T. & G. var. wrightii A. Gray, Syn. FI. N. Amer. 
I-; 291. 1884. 

Coreopsis basalis (Otto & Dietr.) Blake var. wrightii (A. Gray) Blake, 
Proe. Amer. Acad. Arts 51: 52(5. 
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Fig. 1. Coreopsis wrightii ; achene at upper left. 
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Distribution of C. ivriqhtii (central Texas to southern 




TYPE: United States: Texas, Uvalde County, Wright 123 7, prairies of the 
Leona-Nueces (HOLOTYPE CTH!). According to Wright’s field notes (SMU 
copy), Wright’s number 52 was collected on 15 May 1851. 


Blooming: May-Jun. Habitat: Lower 



y areas, e: 



near gra 



outcrops. Chromosome number: n 


13. 







ig. 1; Fig. 2) was misplaced by previous workers in sec- 
sis, as a variety of C. basalis. One of my former doctoral stu¬ 
dents did a biosystematic study of section Calliopsis (Parker, 1973), inelud- 


tion 
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ing C. basalis and C. rosea. His work conclusively showed that C. basalts 
should be transferred to section Coreopsis and that var. wrightii should be 
elevated to species level. Coreopsis wrightii has the same chromosome 


number (?? 


13) as the most common base number in section Coreopsis, 


while species of section Calliopsis are n 


12. Hybridization attempts of 


C. wrightii with C. rosea , C. gladiata, C. tinctoria (var. tinctoria, var. 
similis, and var. atkinsoniana ) and C. leavenworthii failed. 

Hybridization of C. wrightii with C. basalis was successful at a low level. 
Three F, hybrids averaged 0.6% pollen stainability and at diakinesis ex¬ 
hibited 2i, 7 M , 2 111 , 1'% indicating considerable structural differentiation be¬ 
tween the two chromosomally. No F.> was obtained. 

V 

Hybridization with C. nuecensis was also slightly successful. Four F z 
hybrids averaged 1.3% pollen stainability. The F, hybrids exhibited the 
inner phyllary pubescence of C. nuecensis and the reddish-brown ligule spot 
of C. wrightii (somewhat diluted in one plant) and had pale to dark reddish- 
purple disk flowers (yellow characteristic of C. nuecensis; dark reddish- 
purple characteristic of C. wrightii). 


2. C. BASALIS (Dictr.) Blake, Proc. Amer. Acad. Arts 51:525. 1916. 


Alls 


Gartenzeitung 3:329 


Calliopsis basalis Dietr. in Otto & Dictr., 

1835 (Oct.). 

Calliopsis drummondii D. Don in Sweet, Brit. FI. Gard. II. pi, 315. 1835 
(Dec.). 

Coreopsis diversifolia Hook., Bot. Mag. pi. 3474, excl. syn. Elliott. 1836. 


| not C. diversifolia DC., which 


C. anriculata L.; nor C. diversifolia 


Jacq., which 


Bidens serrulate (Poir.) Desf.] 


Coreopsis drummondii. T. & G., FI. N. Amer. 2:345. 1842. 
Coreopsis basalis var. typica Sherff, Brittonia 6:341. 1948. 


TYPE: I am here designating the 


following 


neotype: United States: 
Texas: Chambers Co., Shinners 7717 (NEOTYPE MO!; LSONEOTYPE 
SMU!). 

Blooming: May-Jul. Habitat: Low sandy areas. Chromosome number: n 
13. 


A species (Fig. 3) very similar morphologically to C. wrightii but inter- 
sterile with it (see discussion under C. icrighiii) and occupying a different 
range (Fig. 4). 

Coreopsis basalis was apparently only recently introduced in the eastern 
U.S. (Ahles et al., 1958) but is now widespread on the Coastal Plain from 
Florida to North Carolina (Fig. 4). 

Attempted hybridizations of C. basalis with C. grandiflora (var. grandi- 
flora and var. saxicola), C. anriculata, C. rosea, C. tinctoria (var. tinctoria, 
var. similis, and var. atkinsoniana) all failed. Coreopsis basalis also would 
not hybridize with C. wrightii when C. basalis was the egg parent, but did 
so with C. basalis as the pollen parent. 

A small number of F, hybrids were obtained in crosses of C. basalis with 











achene at upper left. 
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Distribution of C. basalis. 
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back cross hybrids of a C. (/ramliflora car. harveyatta X var. sa.vieola cioss. 
Two of those F, hybrids averaged 10.5% pollen stainability. The hybrids 
exhibited the reddish-brown ligule spot of the C. basalis parent but were 
perennial as in the C. grarnliflora parent (Smith, 1974b). 


A small mimbei 


of F. hybrids were pi 



between C. (insults and 


C. nnecettsis. Two of these averaged 0.3% pollen stainability and exhibited 
various meiotie figures at diakinesis, including n = l 1 
brids had pubeseeni inner 



i, liv, ixii. The hy- 

aries as in C. nueceusis and reddish-brown 


liguh 



s as m 


(’. basalts ; one had ye 



disk flowers (as in ('. 


mieeensis). the other had dark purplish-red disk flowers (as in (’. basalis) 

3. (’. NUECENS1S A. Heller, Hot. Expl. Texas 100. 1895. 


836. (not C. enrovala L 




Coreopsis coronata Hook., Hot. Mag. pi. • 
and others). 

TYPE: United States: Cult. 1835 from Texas (IIOLOTYPE KEW!). 
Blooming: Mar-May. Habitat: Sandy ditches and fields. Chromosome num 


her: tt 


li. 7 ( 


0-2 B). Fig. 5, 6. 


This species includes the lowest chromosome number known for the genus 
(n - 6). It and the following one were the subject of an intensive study 

which (' niiecensoides was found to be a new 


by me (Smith, 1974a) in 

species; figures of the morphology and ranges of the two species, as wc 
biosystematic data, are presented in that paper. Coreopsis nueeeitsis occa¬ 
sionally appears as a waif or escape from cultivation in eastern regions, 
such as in Tangipahoa Parish, Louisiana (R. Wilson 35. FSU). It is endemic 

to Texas. 

Coreopsis miecevsis is dibasic in chromosome number, some individuals 


bein 


< > }) 

F. ri 


6 and some n 


7. Some individuals of the u 


i group carry 


B chromosomes and superficially appear to be n 


S. There is no apparent 


difference in morphology or range between the two basic chromosome 
classes, and they often occur intermixed in the same population. Hybrids 


between tlu* n 


(> and u 


7 classes ex 



tt 


5 11 . I 111 at diakinesis in 


meiosis and are highly fertile. 


4. C. NUECENSOIDES E. B. Smith, Brittonia 26:169. 1974. 

TYPE: United States: Texas: Lavaca Co., light sandy soil ca. 2 mi. E. of 



Hallettsville on Hwv 


SMU!; ISOTYPE TEX!). 


, ./. L. Strother 174b. 18 May 




Blooming: Mar-May (Nov). Habitat: Sandy ditches and fields. Chromo¬ 


some number: n 


9, 10. Fig. 5, 6. 


This species was described and figures of the morphology and range were 
presented in an earlier paper (Smith, 1974a). It is dibasic in chromosome 

number, some individuals being n = 


9 and some v 


10. The two chromo¬ 


some 


classes often occur intermixed in the same population, and while 


there is no apparent morphological 
hvbrid between them exhibits a 



» in the two classes, (he F 



reduced fertility. 
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nuecensoides (B), and a bud of C. nuecensis (C). 







































(i. Distribution of Coreopsis nuecensis 
(squares). Coreopsis nuecensoides 





nuecc 










5. C. AUR1CULATA L., ip, PI. ! 






t I I 





Chrysanthemum hirsuiuni Plukenet, Phytographia f. -1, 

Anacis auriculata Schrank, Denkschr. Konigl. Akad. Wiss. Mtinehon 5 

(Math. Naturw.):7. 1817. 

Leachia trifoliate Cass., Diet. Sci. Nat. 25:389 (as to syn. C. auric 
L.). 1822. 

(hrusomelea auriculata . Tauseh, Hort. Canal. (15). 1823. 



Coreopsis auriculata var. divers 



Ell., Bot. S.C. & Ga. 2:437. 1823 


Coreopsis auriculata var. glahrata DC., Prodr. 5:571. 1836. 
Coreopsis cliversifolia DC., Prodr. 5:571. 1836. (not C. diversifolia 

nor C. diversifolia Hook.) 



Coreopsis auriculata var. f3 T. & G., FI. N. Amur. 2:343. 

TYPE: United States: Virginia: John Clayton ; Herb. Gronovii 
TYPE: />. Clayton Num. 290. BM!). 
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at upper left. 
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Distribution of C. auriculata. 



Blooming: Apr-May. Habitat: Wooded slopes near creeks or rivers, sandy 

hills. Chromosome number: n = 

A species (Fig. 7: Fig. 8) rather similar to C. I one col at a but generally 

easily distinguished from that species by its few cauline nodes, vigorous 
basal offshoots, outer phyllary shape, and the incurved wing of its achenes. 
Attempted hybridizations of C. auriculata with C. grandijlora (var. < 





a. var. saxicola, and var. harveyana “heterolepis” 

C. nuecensoides, C. basalis, C. wrightii, and C. x delphinifolia all fai 


* j t 1 i ' 




. In 

some of these crosses, normal-appearing but empty achenes were formed, 

embryo died at 



suggesting that the hybridization succeeded but the 
some early stage of development. Successful hybridization of C. auriculata 
with C. lanceolata was accomplished; see the latter species for details. 

(1. C. LANCEOLATA L., Sp. PI. 908. 1753. 

Ait., Hort. Kew. 3:253. 1789. (not C. crass 



Coreopsis 
Sesse & Moc.). 

Coreopsoides lanceolata Moench, Meth. 594. 1794. 




sis 



7 Q 1' 



Michx., FI. Bor.-Am. 2:137. 1803 
Coreopsis lanceolata var. villosa Michx., FI. Bor.-Am. 2:137. 1803. 
Type: United States: “Carolina” (Isotype P!). 






































Leachici lanceolata Tauseh, Hort. Canal. (15). 1823. 

Coreopsis oblongijolia Nutt., J. Acad. Nat. Sci. Philadelphia 7:70. 1834. 
Coreopsis lanceolata var. succisaefolia DC., Prod. 5:570. 1836. 

Coreopsis lanceolata var. crassifolia Ait.; Heyn., Nom. 1:219. 1840. 
Coreopsis lanceolata var. angustifolia T. & G., FI. N. Amer. 2:344. 1842. 
Coreopsis heterogyna Fern., Rhodora 40:475. 1938. 

TYPE: None' cited. I am here designating Martyn’s description and plate 

of Bidens caroliniana as the neotype (Martyn, Hist. PI. Rar. 26 and plate. 
1728. NEOTYPE !). 

Blooming: Apr-May south to Jun-Jul north. Habitat: Prairies, glades, 


sandy slopes, and roadsides. Chromosome number: n 


13 (+ 0-2 B). 


This species (Fig. 9; Fig. 10) exhibits considerable variability. Several 
intergrading phases have been recognized by previous authors at the variety 
or species level. The most common variation encountered in the field is 
the presence of a subglabrous and a pubescent phase often intermixed in 
the same population. Most modern treatments have recognized the pubes¬ 
cent phase as var. villosa Michx. 1 selected arbitrarily 70 herbarium speci¬ 
mens of C. lanceolata collected from Louisiana to northern Illinois and 
counted the number of hairs in a 6 mm circle from the middle of the basal 
leaves and median leaves. The pubescence of the first cauline internode 
(at least 1 cm long) was subjectively determined as densely hairy, medium 
hairy, or sparsely hairy to glabrous. Figure 11 presents the results of the 
study. It is clear t hat there is little correlation between pubescence of the 
lower leaves, median leaves, or stem of C. lanceolata. Individuals may have 
glabrous stems, hairy basal leaves, and glabrous upper leaves; or 
stems, glabrous basal leaves, and hairy upper leaves, etc. The “variety” 
villosa grades insensibly into the typical variety and is unworthy of recog- 


glabrous 


nition. 

In addition to the “var. villosa” phase, several other phases arc worthy 
of mention: 

(a) Typical phase. Most individuals have a mixture of entire leaves and 
leaves with two auricles, the basal leaves commonly being entire or two- 

/ i _i 

auricled and the median leaves two-auricled. 

(b) Entire-leaved phase. Some individuals have all of the leaves entire. 
This phase tends to be more frequent in the northern part of the range 
(Ontario, Michigan, Wisconsin, Indiana, Illinois) but is intermixed with the 
typical phase in that region. 

(c) Robust phase. Scattered through the range are individuals of unusually 
large size, commonly with five or six stem nodes and entire to 4(4-)-auricled 
leaves. An entire-leaved specimen of this phase was apparently the basis 
for Fernald’s C. heterogyna (Fernald, 1938); I agree completely with him 
that it was bold of him to propose the species. This phase may represent 
material of C. lanceolata that has been contaminated bv hybridization with 
C. grandiflora. 
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Fig. 9. Coreopsis Uwceolaia; A 


ichene, B 


several-auricled (pinnate) 


leaf appearing on some individuals. 
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Fig. 10. Distribution of C. lanceolata ; also known from widely scattered 

localities (as an escape or waif?) further west, such as San Joaquin 
and Ventura counties in California, Larimer Co. in Colorado, and 
Culberson Co. in Texas. A somewhat peculiar dwarf form, with 
median leaves pinnately 5-lobed occurs in New Mexico (E. R. Vasey, 
Aug. 1881, NY). 


(d) Dwarf hairy phase. On 



roadsides of some southern states 





(Florida, Georgia, South Carolina. Louisiana) occurs a dwarf phase ca 2-3 
dm tall with only two or three stem nodes and 
leaves. This phase was the basis for C. 
typical phase in all characters. Glabrous forms of the 



Ait. but overlaps the 



occur in 



same areas; the typical phase is sometimes densely h 
short as 2 dm with two stem nodes; it sometimes has 






varies to as 


















NO. HAIRS MEDIAN LEAF 
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NO. HAIRS BASAL LEAF 



11. Pubescence of leaves and stem in C. lanceolate. Open circles 


sparsely hairy to glabrous stem; half-closed circles 


medium - 


hairy stem; closed circles 
with the x at lower left 
circle with the X 
explanation in text 



densely hairy stem, 
ideal '‘var. lanceolata 


' open 





^ * 


the closed 


at upper right 


ideal “var. villosa 


* S 


r 





All of the phases intergrade such that it does not appear useful to segre¬ 
gate any of them from the typical phase. 

Attempted hybridizations between C. lanceolata and C. intermedia, C. 
nueeensoides, C. basalts, C. rosea, (’. gladiata, C. tinctoria var. tinctoria. 
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and C. pa l mat a all failed. Large but empty achenes, or selfcd progeny, 
were produced in some of the crosses. 

Hybridizations that succeeded included: 

C. lanceolata x C. auriculata. Only two F, hybrids were obtained. They 
averaged 59% pollen stainability and resembled C. auriculata but bore 
achenes with both an incurved cartilaginous margin and a spreading wing. 
No F 2 was obtained, but two BC, plants (C. lanceolata the repeating parent) 
averaged 57% pollen stainability. 

C. lanceolata x C. grandiflora var. grandiflora f. granclijlora. Eighteen 
F, hybrids were obtained. Thus far 17 have bloomed; these averaged (il% 
pollen stainability. They had few caulinc nodes (3-6) and unusually large 
heads (first head in bloom 5.0-7.7 cm wide). No F 2 has been produced so far. 

C. lanceolata x C. grandiflora var. harveyana f. harveyana. Eleven F t 
hybrids were obtained. Thus far ten have bloomed; these averaged 87% 
pollen stainability and would have passed morphologically for C. grandiflora 
var. grandiflora (or rather broad-leaved var. harveyana). The high fertility 
of these hybrids suggests that C. lanceolata and C. grandiflora could hy¬ 
bridize and intergrade in the field, and this may be the origin of the Robust 
phase. No F, has been produced so far. 

C. lanceolata x C. grandiflora var. harveyana “heterolepis” phase. Thir¬ 
teen F, hybrids were obtained; these averaged 11% pollen stainability and 
would have passed morphologically for C. grandiflora var. harveyana. The 
large difference in pollen stainability between this cross and the previous 
one was unexpected, since the “heterolepis” phase cannot be separated 
satisfactorily from var. harveyana on morphological grounds. There is a 
suggestion here that C. lanceolata or C. grandiflora (or both) may contain 
unrecognized diversity in chromosome structure, which would not be sur¬ 
prising in species of such wide geographic range. A few F, achenes of this 
cross have been obtained but not vet grown. 


C. lanceolata X C. gra 



ora var. saricola. Achenes of this cross have 


been obtained but not yet grown. 

C. lanceolata X C. pubescens var. pubescens. Five F, hybrids were ob¬ 
tained. Three have bloomed so far; these averaged 20% pollen stainability. 


7. C. INTERMEDIA Sherff, Bot. Gaz 88:299. 1929. 

TYPE: United States: Texas: Wood Co., Sandy woods, Mineola. J. Rever- 
chon 2077 , 12 Jun 1900 (HOLOTYPE B. destroyed; ISOTYPE MO). 
Blooming: late May-early Jul(Aug). Habitat: Sandy woods. Chromosome 


number: n 


13 ( 


0-1 B). 


I have not seen type material of this species but have examined material 
of the same collection number (J. Reverchon 2077) from NY. This is a rare 
species (Fig. 12) previously known only from the type locality and vicinity 
(Sherff, 1955). I have observed material from several other localities (Fig. 
13), including two collections from northwestern Louisiana (Thieret. 31204, 
Smith 1834; UARK). The species varies from nearly glabrous to rather 
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12. Coreopsis intermedia ; A = ; 
with irregularly fimbriate wing 

Cl h L 


no 


entire wing, B = achone 



short pubescent; the achone wings vary from entire to irregularly 
partially fi mb rate. 

Attempted hybridization of ('. intermedia with C. grandiflora var. harveij- 
ana (both the normal and the “heterolepis 


t f 



, C. 



is, C. wru 


C auriculaia, C. lanceotata, C. rosea, C. Unijolia (diploid race), C. nudata, 

tinctoria var. tinctoria, C. major f. major. C. major f. oemleri 



C. 

(hexaploid race), (\ tripteris and C. latifoli a all failed. 


Successful hybridization included: 


C. 



•rnu‘ 



X C. 



a var 



Mature achenes were 


obtained but have not yet been grown. 


(\ intermedia X nrandiflora var. saxieola. Thirteen F 



s were 


obtained; these averaged ()(i% pollen staim 



’. One am 




me 
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Fig. 13. Distribution of C. intermedia ; dots 

zz pubescent phase. 


semi-glabrous phase, squares 


exhibited n 


13 at diakinesis and regular distribution (13:13) at anaphase 


I. Thirty-three F 2 hybrids of this cross were grown. Thus far, 27 have 
flowered; these 27 averaged 52% pollen stainability. Some individuals pro¬ 
duced very little pollen. 

C. intermedia x C. pubescens var. debilis. Eleven F, hybrids were ob¬ 
tained; these averaged 39% pollen stainability. A few F„ achencs have been 
obtained but not yet grown. 

C. intermedia x C. pubescens var. pubescens. Sixteen F, hybrids were 
obtained; 14 of these averaged 49% pollen stainability. In a reciprocal cross, 
four F, hybrids averaged 43% pollen stainability. The C. pubescens parent 


in this cross had a pair of B chromosomes (?? 


13 


hybrids analyzed meiotically had n 


10", I'll, l'V and n 


1" b ). Three F, 
= 11", l'v, li at 


diakinesis, suggesting that C. intermedia and C. pubescens var. pubescens 
differ chromosomally by one reciprocal translocation and that the B chromo¬ 
some sometimes pairs with another of the normal pairs of chromosomes 
(i.e., is at least partly trisomic). Eighteen F., hybrids of this cross were 
obtained; only ten have bloomed. These ten averaged 19% pollen stain¬ 
ability; several produced very little pollen. Eight BC, hybrids (C. pubescens 
var. pubescens the repeating parent) were obtained; six of these averaged 
59% pollen stainability. 
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C. intermedia x nuecensis. Four F, hybrids of this cross were obtained; 
three of these averaged 0.5% pollen stainability. One analyzed at dialdnesis 


of meiosis had n 


l 1 , 2 11 , 1 IV , l v . The heads produced by the F 



had pubescent inner phyllaries and ligules with darker yellow bases, witli 
some ligules basally flecked and some non-flecked. 

It is clear from the above hybridization data that C. intermedia is closely 
allied with C. grandiflora and C. pubescens. 


t n / i 



Sa. C. PUBESCENS Ell.. Hot. S. C. & Ga. 2:44. 1823, var. I’UBE; 

Coreopsis aurieulata sensu Schkuhr, llandb. 3:156. 18 :: ‘l. (not C. anricu- 
lata L.) 

Coreopsis aurieulata T. & G. vars. y and 8, FI. N. Amer. 2:343-344. 1842. 

Coreopsis pubescens var. typica Sherff, Brittonia 6:341. 1948. 

TYPE: None cited; habitat given as “western districts of Georgia". I am 
here designating a neotype: NEOTYPE: United States: Arkansas: Carroll 
Co., common along fencerow bv hwy. 68, 13.3 mi. ENE of the Carroll- 
Madison co line. E. B. Smith 1759. 25 Jul 1973 (US!). In designating a neo¬ 
type for this species, 1 am deliberately avoiding selection of a specimen 
from the “western districts of Georgia," since this area is near the edge 


of the range of C. 



’scens var. 



•scens and contamination of the 



■.scens var. 


variety pubescens with C. grandiflora var. saxicola or C. 
robust a is not uncommon there. Little or no contamination of var. pubescens 
occurs in the Arkansas area. 

Blooming: Jun-Aug. Habitat: Alluvial banks, open woods, sandy fields. 


Chromosome number: n 


13 (+ 0-2 B). 


A species (Fig. 14, A-D; Fig. 15, dots) resembling C. aurieulata but differ¬ 
ing in its much larger size with many stem nodes, narrow outer phyllaries, 
and winged achenes. 

Attempted hybridizations of C. pubescens var. pubescens with C. nuecen- 
soides , C. basalis, C. palmata , and C. tripteris all failed. 

Successful hybridizations included: 

C. pubescens var. pubescens X C. aurieulata. Only three F, hybrids were 
obtained; only one has bloomed and it had 10% pollen stainability. 

C. pubescens var. pubescens X C. intermedia. Four F, hybrids are men¬ 
tioned under the latter species. 

C. pubescens var. pubescens X C. grandiflora var. saxicola. Four F, hy¬ 
brids of this cross averaged 27% pollen stainability. The hybrids looked 
much like C. grandiflora var. grandiflora f. pilosa. Nine BC, hybrids (C. 
pubescens var. pubescens the repeating parent) were obtained; eight of 
these averaged 62% pollen stainability. Three reciprocal BC, hybrids (C. 
grandiflora var. saxicola the repeating parent) were obtained; they aver¬ 
aged 55% pollen stainability. 

The parent material of both var. pubescens and var. saxicola in the above 
crosses was from Arkansas. In one reciprocal cross, C. grandiflora var. 


saxicola x C. 



escens var. pubescens, where the var. saxicola parent 
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Fig. 14. Coreopsis pubescens var. pubescens (A-D) and var. robusta (E). 

A = lower stem; B = median stem; C = upper stem and flowers; 
D = achene; E = median leaf of var. robusta . 
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intergrading with var. pubescens and definitely hairy. 
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material was from Georgia, eight F, hybrids averaged 3% pollen stain- 
ability, suggesting that the var. saxicola material from Georgia differs 
chromosomally from the Arkansas material of var. saxicola. 


C. pubes cens var. pubescens X C. pu be scans var. debilis. Thirteen Fj 
hybrids of this cross were obtained; they averaged 90% pollen stainability, 
indicating very close relationship between these two varieties. All F, plants 
were pubescent. Twenty-four F 2 hybrids were obtained; 21 of these averaged 
60% pollen stainability, with a range from 0 to 98%. Twenty-one of the 24 
F 2 were pubescent and three were essentially glabrous. Ten BC, hybrids 
(var. debilis the repeating parent) were obtained; these averaged 91% 
pollen stainability. Eight of the ten were pubescent and two were essentially 
glabrous. The glabrous plants approached the morphology of C. pubescens 
var. robusta. 

C. pubescens var. pubescens x C. lanceolate. Five F, hybrids are men¬ 
tioned under the latter species. 

8b. C. PUBESCENS Ell. var. ROBUSTA A. Gray ex Eames, Rhodora 

18:239. 1916. 

Coreopsis testudinea Shuttl., nom. nud., in Sherff, Field Mus. Publ. Bot. 

11:351. 1936. 

TYPE: United States: North Carolina: North Branch of New River, A. 
Gray and J. Carey s.n., Jul 1841 (HOLOTYPE Gil!). 

Blooming: Jun-Aug. Habitat: Wooded slopes, glades, meadows, edge of 
cliffs. Chromosome number: unknown. 

1 collected only a few living plants of var. robusta (Fig. 14, E; Fig. 15, 
triangles), and all of these died in the greenhouse prior to my being able 
to determine their chromosome number or use them in attempted hybridi¬ 
zations. The var. robusta intergrades somewhat with var. pubescens in the 
mountainous districts of western North Carolina and northeastern Georgia 
but can usually be distinguished with little difficulty. I believe it should be 
retained at the varietal level. 


8c. C PUBESCENS Ell. var. debilis (Sherff) E. B. Smith, comb. & stat. 


nov. 


Coreopsis debilis Sherff, Bot. Gaz. 89:366. 1930. 

Coreopsis corninsularis Sherff, Bot. Gaz. 94:597. 1933. Type: United 
States: Mississippi: Horn Island. S. M. Tracy 8542, 25 May 1903 (HOLO¬ 
TYPE MO!; ISOTYPE F!). 

TYPE: United States: Mississippi: Harrison Co., In dry, sandy, old fields 
along coast of Mississippi Sound, J. D. Smith 602. 15 Sept. 1885 (HOLOTYPE 
F!; ISOTYPE US!, 2 sheets). 

Blooming: late May-Aug(Sep). Habitat: Old sandy fields, rocky outcrops, 
slopes. Chromosome number: n 


13. 


Coreopsis debilis is a peculiar segregant of C. pubescens, as indicated 
by its interfertility with C. pubescens var. pubescens (see hybridizations 
under var. pubescens ) and its intergradation with var. pubescens in the 






northern Alabama-Mississippi-central Tennessee area. The extreme coastal 
form (Fii^. 1(5; Fig. 15. white star on black circle) with its bushy habit, 
glabrous stem and blades, and two-aurieled or weakly pinnate leaves ap¬ 


peal's like an unusual form of C. gra 



ora Some individuals with entire 


to two-auricled leaves tend to mimic glabrous C. lanceolata ; in the area 
of intergradation with var. pubescens, pubescent individuals appear (tig- 
15, stars) that seem to be rather peculiar material of C. lanceolata “var. 
villosa” (a variety which is itself merely a populational segregant). Gen¬ 
erally, it can be distinguished by its bushy habit, small heads, and inter¬ 
mediate number of cauline nodes. 1 believe it should be recognized at the 

varietal level. 

The rare “species” C. corninsularis Sherff (known only from Horn Island, 


Mississippi; Sherff, 



is scarcely different from the subentire-leaved 


forms of C. debilis. I have been unable to obtain living material of (’. 
corninsularis but am convinced that it would be freely interfertile with 
C. debilis and should therefore be merged with it as C. pubescens var. 

debilis. 

Attempted hybridization of C. pubescens var. debilis with C. tinctoria var. 
tincioria failed. 

Coreopsis pubescens var. debilis is highly interfertile with C. pubescens 
var. pubescens (see above) and shows low to intermediate interfertility 


C. qrandiflora var. harveyana, and C. lanceolata. Sec 



with C. interme 
the latter three species for details. 

9a. C. GRANDIFLOllA Hogg ex Sweet, Brit. FI. Card. 2: pi. 175. 182(1, var 
GRANDIFLORA forma GRANDIFLORA 

Coreopsis boykiniana Nutt., Trans. Amer. Philos. Soc. II. 7:358. 1841. 
Coreopsis heterophylla Nutt., ibid, (not C. heterophylla of others). 


Coreopsis gran 
1842. 



ora var. subintegrilolia T. & G., FI. N. Amer. 2: 345 


TYPE: United States: Sent by a Mr. Hogg from New York to England; 
represented by Robert Sweet’s Type Plate (loc. cit.)! Sherff (1936) specified 
that Sweet’s plate would serve as the type for C. grandijlora. I inquired 
for possible type material at BM, but none exists there. 

Blooming: late May-Jun. Habitat: Roadsides, prairies, sandy glades, 

= 13 (+ 0-4 B). 


railroads. Chromosome number: n — 

Coreopsis grandiflora (Fig. 17), a complex species of wide range (Fig. 18), 
has several somewhat intergrading varieties and a number of forms. Its 
complexity probably stems from local differentiation over its wide range 
plus its general promiscuity as indicated in artificial hybridizations. 
Attempted hybridizations of C. grandijlora var. grandijlora f. grandijlora 


with C. grandiflora var. longipes, C. nuecensoides, C. basalis, C. rosea, and 



C. major f. major all failed. But C. grandiflora var. grandijlora f. gra 
flora exhibited medium to high interfertility with C. grandijlora var. grandi¬ 
jlora f. pilosa, C. grandiflora var. harveyana f. harveyana, and C. lanceo- 
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lata ; see these latter taxa for details 


9b. ('. (IRAN DIFLORA Ho Mg ex Sweet var. GRANDIFLORA forma pilosa 
(Sherff) E. B. Smith, comb. & stat. nov. 

Coreopsis grandijlora var. pilosa Sherff, Bot. Gaz. 89:368. 1930. 

TYPE: Cultivated at Agricultural Station, Island of Bermuda. S. Brown, 
N. Britton & V. Bisset 2011, 22 May-0 Jun 1914 (HOLOTYPE NY!). 

Blooming: Mav-Jul. Habitat: Roadsides, fields. Chromosome number: n 
= 13. 

This form, treated as a variety by Sherff (1936, 1955), was recently known 
in the wild state only from northern Georgia (Sherff, 1955). I have seen 

, from Georgia, Alabama, Mississippi, eastern Texas, 


material of f. 



and eastern Oklahoma (Fig. 18, white star on black circle). The form tends 
to occur at the limits of the range of (’. pubescens var. pubeseens and 
probably has arisen through the hybridization of C. grandijlora var. grandi- 
flora (and, 

lions between C. pubescens var. pubeseens i 



var. harveuanu) with that species. Artificial hybndiza- 



C. 



■a var. sax 



have produced 



f. pilosa. T 




ing that in some cases mimic the naturally occurring 

f. pilosa occurs intermixed with the glabrous f. 



ora. 


I raised four 



in the greenhouse from achenes harvested from a 

two were 


were ° 






f. pilosa plant in northern Georgia; two 
pubescent. 1 crossed one of the pubescent ones with one of the glabrous 
ones; of 12 offspring, five were pubescent and seven glabrous. I also crossed 

all were pubescent. These 


two of the pubescent 



of 10 



•mg. 


results indicate that f. pilosa differs from f. grandijlora by a single gene, 
with the glabrous condition dominant and the pubescent condition homo¬ 


zygous recessive. 



9c. C. GRANDIFLORA Hogg ex Sweet var. SAXICOLA (Alex.) E. B. S 
Brittonia 25:207. 1973. 

Coreopsis saxicola Alex., Torreya 31:101. 1932. 

Coreopsis saxicola Alex. var. duncanii Sherff, Bot. Leafl. 0:2. 1952. 
Type: United States: Georgia: Oglethorpe Co., in shallow soil at edge 
of thickly vegetated drain at Echol’s Mill SE of Point Peter, W. II. 
Duncan 3832, 4 Aug 1941 (HOLOTYPE GA!). 

TYPE: United States: Georgia: DeKalb Co., on thin soil over granite, 


Stone Mountain, F. W. Pennell 4029, 2 Aug 1912 (HOLOTYPE NY!). 

Blooming: Jun (in Arkansas), Jul-Aug (in Georgia & Alabama). Habitat: 
Shallow sandy soil over sandstone or granite. Chromosome number: n = 13 
(+ 0-4 B). 


L have given detailed reasons elsewhere 





for the reduction 


for the merging of var. 



Fig. 18, open 


of C. saxicola to a variety of C. grandijlora c 
duncanii with var. saxicola. Variety saxicola (Fig. 17, 
stars) is not homogeneous; the eastern phase (Georgia, Alabama) blooms 
later than the western phase (Arkansas), has somewhat wider leaf segments 




and aehene A) and var. 

































than the western phase, and apparently differs somewhat ehromosomally 
(see hybridization, below). 


At U 


flora var 




s of C. 




var. saxicola with C. grandi- 
s, C. basalts, C. auricula/a, C. nudata, C. major f. oemleri 


(hexaploid race), C. Iriplcris, and C 



all failed. 


Success 








a var. saxicola (Arkansas 



X C 



var. 


ha nun/ana. Six F, hybrids of this cross averaged 96% pollen stainability. 
Eighteen F a plants were highly fertile. In a repeat of this cross performed 
a year later, with the var. harveyana material represented by the “hetero- 
" phase, five F, hybrids averaged 111% pollen stainability; in diakinesis of 



meiosis these F, hybrids exhibited mostly n 


8", l'V, ivi j 



t * 


e at 


least four structural differences in the parental chromosome 




n 


13 


2 B) x C. or 


13). Twelve F 



of this 


grandiflora var, saxicola (western 
ora var. saxicola (eastern phase; n 
combination were raised and these averaged 157% pollen stainability; at 

- 1 B. The eastern and western 


diakinesis one of these exhibited n 


13 


phases of var. saxicola appear to differ somewhat, but the lowered F, 
fertility is evidently not due to major structural differences in the chromo¬ 
some complements of the two. 

Several crosses were made with respect to inheritance of the B chromo¬ 
somes commonly present in Arkansas material of var. saxicola. The crosses 

made and the results were: 

— 13. Eighteen F. hybrids of this cross were obtained. 


v 


13 


2 B x n 


Chromosome counts were obtained for 15 plants. Two were n 


13 and aver¬ 


aged 95% pollen stainability; 13 were it 
aged 89% pollen stainability. 


13 


1 B and 12 of these aver- 


n 


13 


3 B x n 


13. Seventeen F. hybrids of this cross were ob¬ 


tained. Chromosome counts were obtained for 14 plants. Nine were v 



1 1 B and eight of these averaged 94% pollen st; 


y; five were n 


13 


2 B and averaged 83% pollen 



ii 


13 x n 


i: 


o 
) 



4 B. Ten F. hybrids of this cross were obtained 


Chromosome counts were obtained for nine plants. Four were n 


13 


2 B and averaged 97% pollen stainability; one was n 


13 


3 B and had 


1 6% pollen stainability; and four were n 


13 


4 B and averaged 23% 



The above crosses indicate that the B chromosomes in var. saxicola 
material from Arkansas behave normally on the maternal side but tend to 
increase (or at least be maintained) on the paternal side. The B chromo¬ 
somes have no noticeable effect on the morphology but, as in Haplopappus 



, 1968c), reduce pollen stain; 




when three or more 


are present. Several meiotic cells seen in the plants of this series of crosses 
were autotetraploid, the observed frequency varying in individual 
from very low to as high as 50% in one individual of n 



13 + 4 B 
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Fig. 18. 






Distribution of C 

f. 

flora var. grandiflora f 
ana f. harveyana ; closed stars 
demareei ; open stars = C. 
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autotetraploid cells at diakinesis were 



n 


n * 



11V). 

C. grandi flora var. saxicola (eastern phase) x C. pubescens var. pubes - 
ecus. Eight F, hybrids of this combination averaged 3% pollen stainability 
and morphologically resembled C. 



var. 



f 



’sccns var 


The reciprocal of this cross (with the western phase of var. saxicola), as 
well as RC, hyrids, was considerably more fertile. See C. 
pubescens hybridizations for details. 

C. 




ora var. saxic 




successfully with C. intermedia; 


see the latter species for details. 


9d. C. GRANDiFLORA Hogg ex Sweet var. 1IARVEYANA (A. Gray) Sherff, 

Rot. Gaz. 94:593. 1933, forma IIAHVEYANA 
Coreopsis harveyana A. Gray, Syn. FI. N. Amer. 1-:292. 1884. 

Coreopsis heterolepis Sherff, Rot. Gaz. 89:365. 1930. Type: United States: 
Arkansas: Cleburne Co., on dry sandy bluffs, Heber Springs, E. ,/. 
Calmer 6962A, 30 Oct. 1914 (HOLOTYPE MO!; ISOTYPE MO!, two 



TYPE: United States: Arkansas: on cliffs near Fort Smith, F. L. Harvey 


s.n ., Jim (HOLOTYPE GIF). 
Blooming: Mav-Jun 



in 



' season 



Habitat: Sandy ridges, 


sandstone glades, rocky hillsides and prairies, roadsides, near railroad 


tracks. Chromosome number: n 


13. 


This variety (Fig. 17; Fig 18, dots) is similar to var. grandiflora but has 
very narrow upper leaf segments and generally smaller heads. It reaches 
its greatest abundance in Arkansas. The “species” C. heterolepis, named 
by Sherff on the basis of its “densely aggregated basal leaves” and small 
heads, is merely a late season form of var. 
leaves at old leaf bases (basically aerial 



veyana 



clusters of 



and with a few late 


heads in bloom. Several species of Coreopsis in this section and section 
Eublepharis commonly form such late season aerial rosettes. The “species” 
overlaps var. harveyana in all respects and cannot be maintained on any 
presently known morphological basis. However, there 



i re 


chromosomal differences between the 



var. harveyana and the 
phase (see the C. grandi flora var. saxicola hybridizations and 
some of the crosses below). Localized chromosomal heterogeneity might be 




m a 



'-ranging species s 



as C. 



Forma harveyana is essentially glabrous on the stem and the flat sur¬ 


faces of the blades. 



hybridizations of C. 



a var. harve 



f. 



rve 



with C. 



a var. longipes and C. tinctoria var. tinctoria failed 


Successful hybridizations included: 


C. grandiflora var. harveyana f. harveyana x C. pubescens var. debilis. 
Ten F, hybrids of this combination averaged 35% pollen stainability; one 


of these analyzed meiotically exhibited n 


10", 2iii at diakinesis. 
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C. grandijlora var. harveyana f. hcirveyana (typical phase) X C. grancli- 

flora var. harveyana f. harveyana (“heterolepis” phase). Four F, hybrids 

of this cross averaged 20% stainability. At diakinesis, these exhibited n 
911 2 |V - 


a small fragment; at anaphase I, some cells showed a bridge 
and fragment, indicating heterozygosity for an inversion. 

C. grandiflora var. harveyana f. harveyana X C. grandijlora var. grandi¬ 
jlora f. grandijlora. Twenty-six F, hybrids of this cross were raised. Thus 
far, only 16 have bloomed; these 16 averaged 74% pollen stainability. One 

13 at diakinesis and 13:13 


of the F. analyzed meiotically exhibited n 


distribution at anaphase I. 

As the male parent, C. grandijlora var. harveyana f. harveyana was suc¬ 
cessfully hybridized with C. grandijlora var. saxicola and C. lanceolate', see 
these latter taxa for details. 


9e. C. GRANDIFLORA Hogg ex Sweet var. HARVEYANA (A. Gray) Sherff 

forma DEMAREEI Sherff. Amer. J. Bot. 31:277. 1944. 

TYPE: United States: Arkansas: Bradley Co., on prairies, Warren, D. 
Demaree 19,262A, 7 Jun 1939 (HOLOTYPE F!; ISOTYPE GA!). 

Blooming: May-Jun. Habitat: Sandy prairie. Chromosome number: n — 


= 13. 

This form differs from f. harveyana in being rather densely short-pilose 
on the stem and flat surfaces of the leaves. Previously known only from 
the type locality (Sherff, 1955), it has been discovered by Marie P. Locke 
of Pine Bluff, Arkansas, growing also in Grant County in the parking lot 
of the Red Cockaded Woodpecker bird sanctuary, southeast of Sheridan 
(Fig. IK, closed stars). At the Grant County location both typical f. demareei 
and f. harveyana occur, as well as individuals with an intermediate degree 
of pubescence (leaf surfaces moderately short-pilose, stem mostly glabrous 
on internodes but rather densely short-pilose on and near the nodes. This 
is the only location known where apparent natural hybridization takes place 
between the two forms. 

Forma demareei and f. harveyana were hybridized; Four F, plants were 
medium-pilose with 97% average pollen stainability. In the F 2 , 11 of 21 
seedlings were albino; five of the 10 green seedlings survived to flowering. 
Only stem pubescence and pollen stainability were recorded on these: two 


were essentially 



’ous (somewhat pubescent at the nodes), two were 


medium-pilose, and one was densely pilose; average pollen stainability 
was 89%). Forma demareei appears to differ by a single incompletely domi¬ 
nant gene from f. harveyana. The albino F 2 seedlings may have been just 
a chance occurrence in this particular cross or may represent products of 
a balanced lethal system which would help prevent gene exchange between 
the two forms. 


9f. C. GRANDIFLORA Hogg ex Sweet var. LONGIPES (Hook.) T. & G., 

FI. N. Amer. 2:345. 1842. 

Coreopsis longipes Hook., Bot. Mag., pi. 3586. 1837. 

TYPE: United States: Texas: 7. Drummond s.n. (HOLOTYPE BM!). 







over 


Typo material of the variety is still extant and would take 
the plate by Hooker (indicated as the type by Sherff, 




Blooming: 



ay. Habitat: Sandy roadsides, sandy woods, near railroad 


tracks. Chromosome number: n 


39 



This variety is sometimes difficult to distinguish from var. grandiflora 
and var. harvegana but can usually be recognized by the combination of 
its broader leaf segments and larger achene aristae. It tends to be strongly 
stolonif'erous and is hexaploid, while the other varieties are weakly stoloni- 
ferous and diploid. It is endemic to Texas (Fig. 18, triangles). 

So far, I have not been able to secure hybrids of var. longipes with any 
other taxon in Coreopsis. Attempted hybridizations of var. longipcs with C. 
grandiflora var. grand!flora. C. grandiflora var. harvegana (both typical and 


"heterolepis” phases), C. 



var. saxicola. C. lea rancor i hii, ('. 


intermedia, nudata. C. tincioria var. tinetoria , and C. tripteris all failed. 


H. Section SILPHID1UM T. & G. e.r A. Gray, Syn. FI. N. Amor. F:2! 
Sect. Eucoreopsis subsect. Silphidium T. & G., FI. N. Amor. 2:1 
Subg. Silphidium F. Boynton in Small, Man. SE. FI. 144(i. 19315. 








Sect. Latifoliae F. Boynton in Small, Man. SE FI. 144(i. 1933. 

m 

Leiodon Shuttl.: Sherff, Field Mus. Nat. Hist., Hot. Ser. 11:416, as genus 


1936. 

Herbaceous perennial; leaves opposite, si 
or five, lemon-yellow, sterile, the ligule 



, serrate; ray flowers four 

and entire at the 



(r 


apex; disk flowers ca. 10-18, the corolla ca. 5.5-6 mm long, lemon-yellow, 
5-toothed apieally, with five anthers, the style tips deltoid in outline; palea 
linear, obtuse, glabrous, deciduous; achenes obeompressed, ca. 7 mm long. 


not winged, glabrous, bald at the apex. Section monospecific (C. latifolia). 


r 


13 . 



10. C. LATIFOLIA 


Leiodon loti folium 

Nat. Hist. Hot. Ser. 11:416. 


., FI. Bor.-Amer. 2:R 





Shuttl., norn. mid., in 






4 4 i * 



t / T 


TYPE: United States: at higher altitude in the Carolina Mountains, A 


Michaux s.n. (ISOTYPE P!). 

Blooming: Aug.-Sep. Habitat: Rich, moist, shaded highei 



s 



some number: n 


('oreopsis 


13 



(Fig. 19) is a rare, very distinctive 


md 



Smith, 1975) species endemic to the mountains of the Carolinas and north¬ 
eastern Georgia (Fig. 20, stars). Its closest relatives are in section Elcctra 
of the genus and occur in Mexico. In general habit, especially in the serrate 
leaf margins, it appears to have had some ancestry in common with Bidens 
(as perhaps, does the entire section Electro; ef. Smith, 1975). 

I have not been able to obtain hybrids of C. latifolia with any other species 



olio 



C 



of Coreopsis. Attempted hybridizations of C. 
var. saxicola, C. grandiflora var. harvegana “heterolepis” phase, C. nuecen- 
soides, C. basalts , C. major f. major. C. major f. oemleri (hexaploid race), 
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20. Distribution of C. latifolia (black stars) and C. pulchra (white star 
in black circle). The exact county in northeastern Georgia for C. 
latifolia is unknown. Coreopsis pulchra may also occur in north¬ 
western Georgia 




955). 


C. pulchra. C. tripteris, C. Ihiijolia 



race), and C. iriienneclia all 


failed. In several of these crosses, good achene set occurred, but the seed¬ 
lings grown from the achenes were all normal C. 



. Coreopsis lad- 

folia is apparently self-fertile (or possibly apomictic) when stimulated by 
pollen from related species. When heads of plants of latifolia were bagged 
and left bagged in the greenhouse, no achene set occurred. 


III. Section PALMATAE F. Boynton in Small, Man. SE. FI. 1446. 1933. 

Anacis Schrank (in part: A. tripteris), Denkschr. Konigl. Akad. Wiss. 

Miinchen 5(Math. Naturw.):5, as genus. 1817. 

Chrysostemma. Less., Syn. Gen. Compos. 227, as genus. 1832. 

Sect. Gynyphyllum Nutt., Trans. Am. Philos. Soc. 11. 7:358. 1841. 

Subg. Anacis F. Boynton in Small, Man. SE. FI. 144(i. 1933. 


Herbaceous perennials; leaves opposite, simple and entire or commonly 
palmately three-parted, the three leaflets entire to lobed or dissected; outer 

aries adnate to the inner phyllaries and therefore arising about 1 or 2 
mm above the base of the head; ray flowers about (i to 8, lemon-yellow, the 



o 




at 



apex; 



ligule elliptic-oblong and entire to sli 
flowers ea. 25-55, the corolla ca. 4.5-6 mm long, greenish-yellow to lemon- 
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yellow (or wine-purple apically), 5-toothcd apically, with 5 anthers, the style 
tips deltoid to deltoid-caudate in outline; palea linear to filiform, dilated 
apically and obtuse or acute, glabrous, very tardily deciduous; achenes ob- 
compressed, ca. 3-7 mm long, narrowly winged, glabrous, bidentate (the 
teeth often lacerate or plurisetose) at the apex, x = 13. 


11. C. TRIPTERIS L., Sp. PI. 908. 1753. 


Anacis tripteris Schrank, Dcnkschr. Konigl. Akad. Wiss. Munchen 
5(Math Naturw.):7. 1817. 

Chrysostemma tripteris Less., Syn. Gen. Compos. 227. 1832. 

Coreopsis tripteris var. T. & G., FI. N. Amer. 2:341. 1842. 

Coreopsis tripteris var. smithii Sherff, Bot. Gaz. 88:301. 1929. 

Type: United States: Alabama: Low open woods near Montgomery, 
J. D. Smith s.n. 26 Aug 1885 (HOLOTYPE F!). 

Coreopsis tripteris var. subrhomboidea Sherff, Bot. Gaz. 88:303. 1929. 
Type: United States: Texas: Bowie Co., sandy open woods bordering 
bog, near Texarkana, E. J. Palmer 29421 , 27 Oct 1925 (HOLOTYPE 
GH!). 

Coreopsis tripteris var. intercedens Standley, Rhodora 32:34. 1930. 

Type: United States: Illinois: Edgewater, Chicago, F. Gates 808, 23 
Aug 1905 (HOLOTYPE F). 

Coreopsis tripteris var. deamii Standley, Rhodora 32:33. 1930. 

Type: United States: Illinois: Henderson Co., dry bluffs, H. N. Patter¬ 
son s.n., Aug 1871 (HOLOTYPE F, Acq. No. 17866). 


TYPE: None cited by Linnaeus. Habitat given as “Virginia”. I am here 
designating the following neotype: United States: Virginia: Greensville Co., 
open woods NW of Taylor’s Millpond. M. L. Fernald & B. Long 11202, 29 
Aug 1939 (NEOTYPE F!). 


Blooming: Jul-Sep. Habitat: Open woods, creek banks, roadside, prairies, 
railroad right-of-way. Chromosome number: n = 13. 

Several varieties have been proposed within C. tripteris (Fig. 21; Fig. 22) 
on the basis of pubescence (vars. intercedens & deamii), entire leaves (var. 
smithii ) versus the usual three-lobed leaves, and leaflet shape (var. subr- 
homboidea). In my opinion, all of these varieties lack merit. The pubescence 
of C. tripteris is variable, from essentially none to rather densely short- 
pubescent on the leaves and phyllaries. When observation is limited to local 
material, these variations may appear to merit recognition, but when viewed 
over the entire range of the species there is no clear-cut correlation of the 
pubescence types with geographical or ecological differences. Variously 
pubescent types often occur intermixed in the same local areas. It is pos¬ 
sible that these pubescence types might be validly recognized as formae, 
but I prefer to simply merge them with the typical type. 

The var. smithii, with “all or nearly all” leaves simple (Sherff, 1955), 
seems exceedingly weak to me since the “typical” variety bears simple 
leaves on the upper stem above the three-lobed median leaves. Depauperate 









acheno at upper center. 


21 . 
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Distribution of 




— 




















































specimens often have leaves reduced in size as well as dissection; the var. 
smithii almost certainly represents merely a reduced growth form of the 

typical material. 

While the most common leaflet shape in C. tripteris is narrowly lanceolate, 
the leaflets vary from nearly linear to oblong, elliptic-oblong, or even 
rhombic-elliptical. The somewhat rhomboidal shape of the leaflets of “var. 

subrhomboidea" represents merely population variation within ('. tripteris. 
The lone-" 0 



three-lobed leaves of this species clearly distinguish 
it from all other species of Coreopsis in eastern United States and Canada. 

Attempted hybridizations of C. tripteris with C. gravdijlora var. gran di¬ 
flora, C. grandiflora var. lovgipes , C. gran diflora var. saxicola, C. pubescens 
var. pubescens , C. interme 



, C. nuece 



s, C 



'.eolata, C. rosea. C. 


leavernvorlhii, C. palmata. C. major f. major, C. verticillata 



■ p 



race), ; 



C. 



all failed. In a few of these crosses, e 



full-sized achenes were formed or a few selfed achenes. 


Successful hybridizations involved only: 
C. tripteris X C. major f. oemleri (?/ = 


39). This 



was only 


very slig 



successful: a single F 



was obtained. Morphologically, 


the hybrid could have passed for C. major f. oemleri, although the leaves 
were short-petiolate (petioles ea. 2 mm long on median leaves; up to (5 mm 
long on lower leaves). The plant at pollen cell diakincsis exhibited n — ea. 
15 1 , S*u 3 m , 3 IV but had pollen stainability of 89%. The plant has thus far 
produced no progeny. Because of the similarity of the F, hybrid to the 
major parent, it seems likely that natural hybrids between C. tripteris and 


C. major (n 


39), if they occur, would probably often pass undetected. 


C 



> * 


•is X C. vertici 



(n 


13). This hybr 



some 


very interesting F, hybrids (Fig. 23). The F, hybrids mimicked exactly the 
type material of ('. xdelphini folia] See that species for more details. Eight 
F. hybrids were grown; five of these averaged 43% pollen stainability. Two 


of the F. analyzed meioticallv were n 


13 at diakincsis and exhibited 13:13 


distribution at 



I. 



apparently normal chromosome 
an F„ and a BC. generation have thus far failed. 


the moderate pollen stainability and 
pairing in meiosis, attempts to produce 


12. C. PALMATA Nutt., Gen. 2:180. 1818. 

Calliopsis palmata Spreng., Syst. 3:611. 1826 


Coreopsis pauciflora Lehm.; Sehlecht., Linnaea 10(Litt.-Ber.):76. 1836 



(cited in Sherif, 1955). 

Coreopsis praecox Fresen.; Sehlecht., Linnaea 13(Litt.-Ber.):93. 

(cited in Sherff, 1955). 

TYPE: None cited. Habitat given as “on the open plains of the Michigan 
Territory, Illinois, and Lower Louisiana." 1 am here designating the follow¬ 
ing neotype: United States: Arkansas: Benton Co., mesic grass prairie about 
1 mi. NW of Rogers, II. II. & G. S. litis 5549. 19 Jun 1955 (NEOTYPE 
MINN!; ISONEOTYPE UARK!). 
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Fig. 23. Median leaves of C. tripteris (T), C. verticillata (V), and their 

artificial F, hybrid (F,). The leaves of the artificial F, hybrid look 
exactly like the leaves of the type material for C. x delphinijolia. 


Blooming: Jun-Jul. Habitat: Open woods, rocky ridges, prairies, railroad 
right-of-way. Chromosome number 2 n — 26. 

This species (Fig. 24; Fig. 25) is very distinct in its palmately-lobed 
leaves. It grew poorly in the greenhouse and consequently was not used in 
as many attempted hybridizations as I would have liked. All hybridizations 
attempted with C. palmata as one of the parents failed, including C. palmata 
with C. major f. major, C. major f. oemleri (both n = 13 and n = 39), C. 
verticillata (n = 13), C. pulchra, C. tripteris, C. pubescens var. pubescens, 
and C. lanceolata. 
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Fig. 25. Distribution of C. palmata. 
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13a. C. MAJOR Walt., FI. Car. 214. 1788, forma MAJOR 
Coreopsis senifolia Michx., FI. Bor.-Am. 2:138. 1803. 

TYPE: None cited. Sherff (1955) stated that “the remnants of Walter’s 
collection . . . are in London" at the British Museum. Apparently no type 
material of C. major f. major is preserved there, however, since Dr. R. 
Ross of that institution (pers. comm.) has indicated that none of the ma¬ 
terial in the Walter folio can be referred to C. major. I am here designating 


the following neotype: United States: Mississippi: Jackson Co., Ocean 
•ings, S. M. Tracy 4360. 10 Jun 1898 (NEOTYPE NY!; ISONEOTYPE 

K!). 

Blooming: late May-Aug(Sep). Habitat: Open woods, rocky slopes, sandy 



oadsides. Chromosome number: n 


13 


This form (Fig. 27, open stars) has previously been recognized as var. 
major. It commonly occurs intermixed in the same population with tin' 
nearly glabrous f. oemleri (n = 13 race). The two forms are completely 
interfertile, based on the results of artificial hybridizations mentioned below. 
Attempted hybridizations of C. major f. major with C. grandijlora var. 


grandiflora, C. 
media, C. < 
cillata (n ■■ 



ora var. harveyana “heterolepis” phase, C. inter- 



l ini folia (n 


13 race), C. x de 



C. verti- 


13 race), C. palmata, and C. tripteris all failed 


The only successful cross completed was: C. major f. major x C. major 

— 13 race). Twelve F, hybrids were obtained. Four of these 


f. oemleri (n = 

had sparsely pubescent leaves and essentially glabrous outer phyllaries 
and would have keyed to C. major f. oemleri ; eight had sparsely to medium- 
pubescent leaves and rather densely pubescent outer phyllaries and would 
have keyed to f. major. Four of the F, hybrids averaged 71% pollen stain- 

ability. The cross has thus far not been carried to the F 2 . The results sug- 

13) differ by a single probably 


and f. oemleri (n 


gest that f. major 
incompletely dominant gene. 

13b. C. MAJOR Walt, forma OEMLERI (Ell.) Sherff, Bot. Leafl. <1:4. 1952. 

Coreopsis senifolia Miehx. var. rigida Nutt., Gen. 2:180. 1818. 

Coreopsis oemleri Ell., Bot. S.C. & Ga. 2:435. 1823. 

Coreopsis wrayi Nutt., J. Acad. Nat. Sci. Philadelphia 7:70. 1834. 
Coreopsis stellata Nutt., J. Acad. Nat. Sci. Philadelphia 7:70. 1834. 
Coreopsis senifolia sensu Hook., Bot. Mag. pi. 3484. 1830 (not C. senifolia 

Michx 1803). 

Coreopsis rigida Nutt., Trans. Amer. Philos. Soc. II. 7:358. 1841. 
Coreopsis delphinifolia Lam. var. rigida T. & G., FI. N. Amer. 2:342. 



Michx. var. ste 



T. & G., FI. N. Amer. 2:342. 


1842. 

Coreopsis seni 
1842. 

Coreopsis major Walt. var. oemleri Britton ex Small & Vail, Mem 
Torrey Bot. Club 4:131. 1894. 

Coreopsis major Walt. var. rigida (Nutt.) F. Boynton in Small, FI. SE 
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U.S. 1276 & 1340. 1903. 

Coreopsis major Walt. var. stellata (Nutt.) B. L. Robinson, Rhodora 
10:68. 1908. 

Coreopsis major Walt. var. stellata (Nutt.) B. L. Robinson forma oemleri 
(Ell.) Sherff, Bot. Leafl. 6:4. 1952. 

The name oemleri must be taken up as the forma designation (as con¬ 
trasted to stellata) since it has priority in the forma category. 

TYPE: United States: South Carolina: Richland Co., near the junction 
of the Broad and Saluda rivers, vicinity of Columbia, Oemler s.n. 

While Sherff (1936, 1955) mentioned the collector and type locality, he 
did not indicate the herbarium in which the type resides. 1 have thus far 
not located the type specimen. 

Blooming: mid May-Aug(Sep). Habitat: Open woods, rocky slopes, sandy 


roadsides. Chromosome number: n 


13, 39 (two races). 


A great deal of variation exists in this form (Fig. 26; Fig. 27, dots), as 
indicated in part by the long list of synonymy. The leaves vary from entire 
(formerly recognized as var. stellata f. oemleri) to palmately divided into 
three leaflets that are flexible and spreading (formerly recognized as var. 
stellata f. stellata) or somewhat rigid and rather erect (formerly recognized 
as var. rigida). In addition, the leaflets vary from narrowly to broadly 


elliptical and the middle leaflet is sometimes three-lobed (Fig 


27, white 


star in black circle). Individuals with three-lobed middle leaflets are con¬ 
centrated in eastern Georgia and southern South Carolina, indicating prob¬ 
able introgression of the hcxaploid phase of f. oemleri with C. xdelphini- 
folia in this area. I am including individuals with narrowly linear leaflets 
(formerly recognized as var. linearis) in C. x delphinijolia. 

To complicate matters, there are two known chromosomal races in the 

_: 39. A very preliminary chromosome number survey 


form: n 


13 and n 


suggests that populations west of the Allegheny Mountains (Tenn., W. Va., 


Ky., Miss., Ala., western bootheel of Fla., and western Ga.) are n 


13, 


w’hile populations cast and south of the Allegheny Mountains (Va., N.C., 


S.C., and northeastern Ga.) are n 


39. Many more chromosome counts 


would be necessary to establish these ranges for (lie chromosome races 


n 


39 


The n = 13 race has pollen diameter of about 24-28 (-30 > u\ the 
race has pollen diameter of about (28-)3()-33 u. The two are so similar 
morphologically that they cannot be distinguished with certainty, without 


chromosome counts. The n 


13 race is interfertile with f. major (see 


above) and apparently differs from it in a single gene. The n 


39 race 


is probably interfertile with and docs morphologically grade into C. x 
delphinijolia. This entire complex has been called the “C. major complex” 
(Gilbert, 1940), with good justification. It evidently represents a polyploid 
pillar complex where three clearly distinct diploid species (C. major, C. 
tripteris, C. verticillata) have hybridized in a complex fashion, perhaps at 
several polyploid levels (see discussion under C. X delphinijolia) and have 






















Coreopsis major f. oemleri ; achcnc at upper center. 
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27. Distribution of C. major, stars 


C. major f. major 



C. 


major f. oemleri, with all leaflets entire; white stars in black circles 
C. major /. oemleri, with the middle leaflets of some leaves 2- 

or 3-lobed. 



























































































































































































also given rise to autopolyploid races (tetraploid, liexaploid), some of which 
are interfertile with the complex polyploid hybrid derivatives. This results 
in a mixing of the characteristics of the diploid species at the polyploid 
level such that a complex series of intergrading polyploid forms tend to 
morphologically interconnect the otherwise distinct diploids. Figure 28, 
drawn from field-collected material, indicates some of the intergradation 
exhibited by the major complex. Figure 29 indicates the intergradation 

speei- 



13 ) 


that occurs in the complex in leaflet length and width, based on 
mens sampled from NCU. 

I have indicated above that the “varieties" major and steUaia (n 
are interfertile and should be reduced to formae. Form oemleri was based 
on material with all or nearly all leaves entire. But this entire-leaved 
material is rather clearly merely a growth phase of the usual three-leaflet 
state'. 1 transplanted entire-leaved individuals into the greenhouse for use 
in hybridizations, and they produced three-leaflet leaves in the second year 
of growth. Form oemleri should hence be expanded to include both the 
entire-leaved and three-leaflet leaved phases. Variety rigida is represented 


by the n 


39 race, but cannot be adequately distinguished on the basis of 


rigidity of leaves nor the tendency for the leaflets to be held erect; there 
is complete intergradation with the typical phase in these characters, so that 
“var. rigida ” should be merged with f. oemleri. 

This presents a taxonomic dilemma: one could segregate these species 
on the basis of chromosome number and breeding behavior (in which case 


one would place the ?? 


13 and n 


39 races of f. oemleri in separate 


species, even though they are not distinguishable morphologically) or one 
could segregate them on the basis of morphology (in which case one would 
place lie probably interfertile n = 



39 race of oemleri and ('. 
in separate species). In the first case one is at odds with the morphological 
species concept and in the latter case one is at odds with the biological 
species concept. I have chosen the latter course, largely in recognition of 

^ ^ t.-' i_ j 

the fact that a taxonomic scheme must have utility to the non-specialist. 

race, C. major f. 


In attempted hybridizations with the diploid (n 
oemleri x f*. qladiata and pal mat a failed. 




* i i kj 1 ' 



r# * 




('. major f. oemleri (n 
m e n tKilled under forma major. 


X C. major f 





is 


C . major f. oemleri (n 


13) x C. vulchra. Five F. hybrids of this com¬ 


bination were obtained. They resembled ordinary f. oemleri. but had disk 


Fig. 


28. Intergradation in leaf morphology in the C. major complex , drawn 


from field-collected material. A 


C. major f. oemleri; B 


major f. major ; C 


matern 




C 



F-J 


of C 



C. 


C. major f. oemleri , entire-leaved phase; D-E 


various phases 
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29. Intergradation in leaflet length with width in the C. major complex. 

linearis are indicated 




The “varieties” major, stcllata, r 
on the basis of leaflet widths given by Sherff (1955). Open circles 


leaves sparsely pubescent 
medium to densely pubescent. 


to glabrous; closed circles 



7i\ 


13. The F 


flowers apically reddish-brown. Three of these averaged 52% pollen stain- 
ability. One F, plant at diakinesis of pollen meiosis was n 
plants failed to set fruit. 

In attempted hybridization of the hexaploid (n — 


39) race, C. 



ocmleri x C. intermedia, C 



C. 



(/rancliflora var. harveyema “heterolepis” phase, (’. pubescens var 
cens, (’. nuecensoides, C. basalis, C. wr 



The hexaploid race did liybri 
for details. 



vn 



c. 



• f 


var. saxicola, C 



> O 


s- 


, C. lanceolate. C. rosea , C. 
pladiata. C. falcata, C. leavemcorthii, C. palmata, and C. tripteris all failed. 


: see that species 


14. C. XDELPII1NIFOL1A Lam., Encyc. 2:108. 1780. 



Ceratoce 


pi 9. I. 1749. 



lus Vaill. ex Ehret, PI. et Pap. Rar. Depict 


Coreopsis verticiUata of Curtis, Bot. Mag. pi 150. 1791. 

Coreopsis verticiUata L. var. linearis Michx., FI. Bor.-Am. 2:139. 1803 
Coreopsis discolor Link., Enuni. Horti Berol. 2:353. 1822. 

Coreopsis major Walt. var. linearis Small, Bull. Torrcy Bot. Club 22:48 
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1895. Type: United States: Georgia: DeKalb Co., Little Stone Mt., 
J. K. Small s.n., 7 Jul 1893 (IIOLOTYPE NY!; ISOTYPE NY!). 


Coreopsis 
variant). 
Coreopsis 



Hi olia Lam. ex Ind. Lond. 2:294. 1930 (orthographic 



ia Lam. var. chlooidea Sherff, Bot. Ga/. 94:596. 1933. 
Type: United States: Alabama: in pine woods, mountains of Alabama, 
S. B. Buckley s.n. (HOLOTYPE GH!, specimen on right side of sheet). 
Coreopsis clelphinifolia Lam. var. linearis Sherff. Brittonia 6:341. 1948. 

Coreopsis delphinifolia Lam. var. delphinij olia forma concolor Sherff, 
Bot. Leafl. 6:5. 1952. Type: United States: Georgia: Tattnall Co., moist 


swale in sandhills 3 mi NW of Reidsville, A. Cronquist 5598, 
1948 (HOLOTYPE GA!; TOPOTYPE, A. Cronquist 5345 GA!). 


A u g 


TYPE: Founded on the illustration of Ceratoce 



us delphiniifolius Vaiil. 


by Ehret (loc. cit.) and supported by material cultivated in the King’s 
Garden at Paris (ISOTYPE P!). 

Blooming: late May-Jul(Sep). Habitat: Open rocky woods, sand hills, 
savannas, pine barrens, near sphagnum swamps. Chromosome number: 


n 


26, 39, ca. 52. 


As mentioned under C. tripteris, the type material of this species matches 


exactly the morphology of the C. tripteris x C. verticillata In 


13) arti¬ 


ficial F, hybrid. The species occurs in South Carolina and Georgia (Fi: 
30), with “typical” material (leaflets 


(r 
5 -~> 



being concentrated in 


eastern Georgia and southern South Carolina. 

I was puzzled, upon examining the type material of C. Xdelphinifolia, 
that none of the field-collected material 1 had observed matched the morph¬ 
ology of the type. The field-collected material commonly has less dissected 
leaves and wider leaf segments than the type material, and I he terminal 
portions of the leaf segments tend to be acuminate rather than blunt as in 


the type material. 


After having made the C. 



•ris 


X 


C. verticillata 


(n 


13) hybrid, and in view of the chromosome numbers and considerable 


morphological diversity of the field populations, I came to realize that the 
species was founded on a cultivated F, hybrid but that the field populations 
represent a complex of intergrading polyploids at the tetraploid, hexaploid 
and octoploid levels, derived from earlier hybridization between C. tripteris, 
C. verticillata, and (probably) C. major. The polyploid levels are charac¬ 
terized by narrow leaflets, commonly with the median leaflet at least deeply 
three-lobed and the lateral leaflets at least deeply two-lobed, producing a 
dissected leaf with the segments commonly 2-5 mm wide (Fig. 28, F-J). 
Unfortunately (for purposes of clarity in taxonomy) the species apparently 
is interfertile with and does intergrade somewhat with the hexaploid race 
of C. major f. oemleri. It seems proper to recognize the complex of forms 
with narrow leaflets that are commonly dissected as C. xdelphini folia. 

I do not believe it is useful to segregate var. linearis and var. chlooidea, 
both based on very narrow leaflets. Leaflet width is variable in the complex, 










31). Distribution of 



lots divided into several segments; black star 


m- 3-lobed. lateral leaflets entire: dot 


all let 



middle leaflets 2 



within populations, and to some degree within individuals. One specimen of 
(’. xdalphhiifolia that 1 transplanted to the greenhouse and trimmed back 
(to increase the probability of surviving the transplantation) had produced 
leaflets .'1-4 mm wide, the median one apically three-lobed in 




leaflets on the regrowth in the greenhouse were all entire and as much as 
9 mm wide! 

Form concolor is likewise of doubtful utility. The disk flowers of C. 
rerticillafa and major in this section are at first lemon-yellow (or green¬ 
ish-yellow) and become purplish-brown with age after anthesis. Those of 
('. triptcris darken similarly, or are purplish from the beginning. The disk 
flowers of ('. xdclphhiifolia are commonly (greenish-) lemon-yellow to 



tinged purplish-brown and darken irregularly with age. 1 can sec 
little utility in recognizing a few individuals as a separate form because 
happen to have entirely yellow disk flowers in the beginning. 



Attempted hybridizations of C. 



(w 


39) with C. vcriicillata 


(n = 13), C. tiipleris, C. major f. major, and C. auriculata all failed. One 
hybridization with C. major f. oemlcri (>/ — 39) was successful. The C. major 
parent had entire leaflets ea. 9 mm wide; the C. xdelphinifolia parent had 
the middle leaflet three-lobed and the lateral leaflets two-lobed or entire, 























































179 


with the leaf segments ca. 3 mm wide. The F, hybrids had middle leaflets 
three-lobed and lateral leaflets two-lobed or entire, with leaf segments 3 
to 8.5 mm wide. Of nine hybrids, seven would have keyed to C. Xdelphini- 
folia and two would have keyed to C. major f. oemleri. The hybrids were 
vegetatively vigorous and had high pollen stainability (the exact percentage 
was not measured). Another successful hybridization with C. x delphinijalia 
was an intraspecific cross involving individuals that both had linear, entire 
leaflets (leaflets not dissected). Nineteen F, progeny of this cross all had 
narrow, entire leaflets. 


The octoploid material (n 


52) of C. x delphinifolia was only recently 


discovered in populations from Aiken and Lexington counties in South 
Carolina and no hybridizations have been attempted with it. It has pollen 
diameter of about 30-32 rt- 

15. C. PULCHRA F. Boynton in Small, FI. SE. U.S. 1277 & 1340. 1903. 

TYPE: United States: Alabama: northern Alabama, Biltmore Herbarium 
14728. Formerly at the Biltmore Herbarium, but “doubtless was destroyed” 
(Sherff, 1936) by floodwaters. 1 am here designating the following neotype: 
United States: Alabama: DeKalb Co., common in thick moss over layers 
of sand on flat sandstone outcrop ca. 100 feet on dirt road from blacktop 
road 89 in De Soto State Park, 1.2 mi. NW of Park Office, E. B. Smith 1717, 
27 Jun 1972 (NEOTYPE UARK!). 

Blooming: late Jun-Sep. Habitat: Damp sandy soil in open woods, on or 
near sandstone outcrops. Chromosome number: n — 


13. 


This species 


ig. 31; Fi 


O' 

ir> 


20, white star on black circle) is evidently 


closely related to C. vertieillata but differs consistently in its telescoped 
stem, leaf segments enlarged apically (rather than linear-filiform) and the 
rather dark purplish-brown apices of the disk flowers; it is geographically 
isolated from C. vertieillata. Plants transplanted to the greenhouse main¬ 
tained these differences (although the stems tended to become more don¬ 
ated). 


O' 



Attempted hybridization of C. pulchra with C. palmata and C. 
failed. 

Coreopsis pulchra (as the pollen parent) hybridized with C. major f. 


oemleri (n 


13) and with C. vertieillata (n 


13): see the latter two 


species for details. 

16. C. VERTICILLATA L„ Sp. PL 907. 1753. 

Coreopsis tenuijolia Ehrh., 7:168. 1792. 

Coreopsis vertieillata L. var. tenuifolia Michx., FI. Bor.-Am. 2:139. 1803. 
Bidens vertieillata Baillon; B. D. Jackson, Ind. Kew. 1:301. 1893 (not 
Bidens vertieillata L. 1753). 

TYPE: United States: Virginia (as then bounded): material collected by 
John Clayton and represented by a specimen of the “Herb. Gronovii” 
(LECTOTYPE BM!). 

Blooming: Jun-Jul. Habitat: Edge of woods, sandy roadsides, shale em- 
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Fig. 31. Coreopsis pulchro; 


achene (not completely filled) at upper ri 
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bankments, meadows. Chromosome number: n 


13, 26 (two races). 


The distribution given by Sherff (1936, 1955) for C. verticillcita is seriously 
in error. He included Georgia, Florida, Alabama, and (presumably) Tennes¬ 
see in its range and noted that some authors reported it in Kentucky and 
Nebraska. The range is actually only from Maryland and West Virginia to 
South Carolina (Fig. 32). Sherff obviously was confusing C. grandijlora var. 
harveyana with C. verticillata (I have run across quite a few specimens of 
the former that were annotated by Sherff as the latter) and was accepting 
uncritically the misidentifications of other authors. Coreopsis verticillata 
and C. grandijlora var. harveyana are superficially similar but are easily 
distinguishable by a number of characters among which are: 


C. verticillata 

Leaves palmately compound 

Largest leaves near the middle of 
the stem. 

Ligules narrowly elliptical, entire or 
nearly so at apex. 

Outer phyllaries adnate to inner 
phyllaries, arising ca. 1 mm above 
the base of the head. 


C. grandijlora var. harveyana 
Leaves pinnately compound 

Largest leaves near the base of the 
stem. 

Ligules cuneate, 4- or 5-toothed at 
the apex. 

Outer phyllaries free from inner 
phyllaries, arising at the base of 
the head. 


Coreopsis verticillata (Fig. 33) includes two chromosomal races, n — 13 
and n — 26. The tetraploid race appears to be an autotetraploid of the diploid 
race, since the two are not morphologically distinguishable with any level 
of confidence, and appears to be limited to southeastern Virginia and north¬ 
eastern North Carolina (Radford et al., 1974). I have made chromosome 
counts from a few populations of C. verticillata; these few counts agree 
with the distribution presented by Radford et al. 1974): n = 13—N.C., Stan¬ 
ley Co., E. B. Smith 1704; Montgomery Co., E. B. Smith 1706. n = 26—N.C., 
Hertford Co., E. B. Smith 1810; Martin Co., E. B. Smith 1811. 

This species was evidently involved in the parentage of C. xdelphinifolia 
(see that species). 

Attempted hybridizations of the diploid race (n =13) of C. verticillata 
with C. falcata, C. major f. major, C. x delphinifolia, and C. palmata all 

failed. 

Successful hybridizations included: 

C. verticillata (n = 13) x C. tripteris. This hybridization was successful 
with C. verticillata as the male parent; see C. tripteris for details. 

C. verticillata (n=13) X C. pulchra. Only five F, hybrids of this combi¬ 
nation were obtained. They resembled C. verticillata but had apically red¬ 
dish-brown disk flowers. They averaged 68% pollen stainability, and one 




















Fig. .‘{2. Distribution of C. ret 

star in black circle = 
ct al (1974). 




diploid (n = 13) race; white 
2(>), based largely on Radford 


analyzed meiotically had n 


13 at diakinesis. There is 





structural difference in the chromosomes of the two species. Attempts were 
made to produce both an F., and BC, generation of this cross. Only 
F., achenes were produced, and the two seedlings from the achenes died in 
the seedling stage. Only three BC, progeny (C. verticillata the repeating 
parent) were obtained. All three retained the apically reddish-brown disk 


corolla character of C 



a: 



' average 




' t # 


T was 



/o 


While there appears to be little difference between C. verticillata (n 
and C. pulchra 


13) 





in 



res 




c 


the two differ genetically to an extent 
viability occurs in the F„ generation. 



early death of embryos and in- 


1 have only recently obtained breeding material of the 



rac 


(n 


2(>) of C. verticillata and have not yet 



IV. Section EUBLEIM1ARIS Nutt., Trans. Amer. Philos. Soc. II. 7:359. 1841. 
Sect. Rabdocaulis Nutt.. Trans. Amer. Philos. Soc. II. 7:1 
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Fig. 33. Coreopsis verticillata ; achene at upper right. 














Sect. 



s i s 



Nutt, (in part: rosea), Trans. Amer 


Philos. Soc. II. 7:3(5 




Sect. Coreoloma T. & (I 



C 

■ I 



■enw 



, FI. N. Amor. 2:1 






Soot. Cosmell a T. & G.. FI. N. Amor. 2:348. 1842. 

Subg. Calliopsis F. Boynton (in part) in Small, Man. SE. FI. 144(5. 1933 
Sect. Tinctoriae F. 



(in part: C. rosea ) in Small, 



"an. SE. FI. 


144(5. 1933 


Soot. Nudatae F. Boynton in Small, Man. SE. FI. 144(5. 1933 


Soot. 



F. Boynton (in part) in Small, Man. SE. FI. 144(5 


fP ff t J - 



Herbaceous perennials, from rhizomes or corm-like bases; loaves com¬ 
monly alternate, sometimes opposite, simple, entire or auricled; outer phyl- 
laries often irregularly placed; ray flowers 5-8, entirely orangish-yellow 


1 ) 



or 


(infrequently with a tiny reddish-brown spot at the base of the 
rosaceous (and then becoming wine-purple or whitish with age), the ligule 
cuneate-obovate and 3-lobed apically; disk flowers ca. (50-120, the corolla ca. 
2-4.8 mm long, yellow or apically deep wine-purple, 4-toothed apically, with 
4 anthers, the style tips more or less truncate in outline; palea narrowly 



labrous. deciduous; achenes 


gu 



wings 



to broadly linear, acute to rounded i 
obcompressed, ca. 2-4.5 mm long, with 
species), glabrous to papillate, bald at the apex oi 
with aristae ca. 0.2-2.5 mm long and minutely antrorsely hispid, x 


m one 




* Y l • 1 L T * 



17. C. ROSEA Nutt., Gen. 2:179. 1818. 

Calliopsis rosea Spreng., Syst. 3:611. 182(5. 

Coreopsis rosea Nutt, forma leucantha Fern., Rhodora 21:171. 1919. 

: Nultall s.n. (LECTOTYPE BM!). 


TYPE: United States: New 



Blooming: late Jul-mid Sep. Habitat: Sandy or rocky margins of lakes and 


ponds. Chromosome number: n 


13. 


Sherff (193(5, 1955) included Virginia to Georgia in the range of C. rosea, 
on the basis of Nuttall's range statement from New Jersey to Georgia" 
(Nuttall, 1818). The actual range (Fig. 34) is from Nova Scotia (not shown 
in Fig. 34) to Maryland. 

Coreopsis rosea (Fig. 35) was treated in section Calliopsis by Sherff 






1955), and was left there as somewhat unusual for the section by Parker 

. It is better treated in section Eublepharis, however 
because of its closer affinity to species in this section. 

Attempted hybridizations of C. rosea with C. basalis, C. wrightii, C. nudata 
C. linifolia (n — 13 & 26), C. iinctoria var. tmetoria, C. tinctoria var. similis 


39), C. tripteris, C. gra 







'a 


> 1* 


C. leavenworthii, C. major f. oemleri (n = 
var. grandiflora, C. grandijlora var. harveyana "heterolepis" 
media, and C. nuecensoides all failed. 

s with C. rosea were successful: 

. Ten F. plants of this combination were obtained; 


Only two 
C. rosea x C 














o u , 


Fig. 34. Distribution of C. rosea (also occurs in Nova 



they averaged 4% pollen stainability. The hybrids had narrowly oblanceolate 
mostly opposite (some alternate) leaves. The fresh ligules of the hybrids 
were pale lemon-yellow and faded to whitish (tinged with yellow) with age; 
the disk flowers were apically brownish. The immature ovaries bore short 
antrorsely setulose aristae and a narrow fringe of setae on the margins. 
Although many heads of the F, hybrids were open pollinated and inter¬ 
crossed, no fruit set occurred and no F„ was obtained. 

C. rosea x C. nudata. See the latter species for details of this hybridiza¬ 
tion. 





















































Fig. 35. Coreopsis rosea; achcne at upper left. 
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18. C. NUDATA Nutt., Gen. 2:180. 1818. 

Calliopsis nudata Sprung., Syst. 3:611. 1826. 

TYPE: United States: Florida: near St. Mary’s, west Florida. William 
Baldwin s.n. (Herbarium?). 

Blooming: Apr-May. Habitat: Wet sandy ditches, margins of ponds and 
swamps. Chromosome number: n 


13 ( 


0-2 B). 


I have not seen type material of C. nudata. This is a very distinctive 
species (Fig. 36; Fig. 37), with juncoid leaves (young leaves on seedlings 
and smaller plants bear an expanded obovate blade-like portion at the apex 
of the elongated petioles), pale purple to pink ligules, and yellow disk 
flowers. An excellent illustration occurs in Botanical Magazine (pi. 6419, 
1879). 

Attempted hybridizations of C. nudata with C. intermedia, C. grandiflora 

ora var. longipes, C. grandiflora var. saxicola 

a 



var. harveyana, C. gra 
(Arkansas material), C. nuecensoides, C. basalis, C. lanceolate, C. Uni 



(n 


13), C. 



falcata. and C. tinctoria var. tinctoria all failed. 


One hybridization with C. nudata was slightly successful: C. nudata x 
C. rosea. Two rather sickly seedlings were obtained from this cross. One 
died, but one, after remaining vegetative for more than a year, has finally 
flowered. The leaves are similar to those of C. rosea but larger and the 
petioles tend to be elongated; the flowers are intermediate in size with pale 
purple ligules. The plant exhibited 3% pollen stainability. 


19. C. LINIFOUA Nutt., Jour. Acad. Nat. vSci. Philadelphia 7:76. 1834. 
Coreopsis callosa Bertol., Novi Comm. Bonon. 9:224. 1848. 

Coreopsis oniscicarpa Fern.. Rhodora 40:472. 1938. 

Coreopsis oniscicarpa Fern. var. simulans Fern., Rhodora 44:476. 1942 
Coreopsis gladiata Walt. var. Unifolia (Nutt.) Cronq., Rhodora 47:396 

1945. 

Coreopsis saxicoloidea Sherff, Brittonia 14:172. 1962. 

TYPE: United States: Alabama: /). Gaeb? (name 
TYPE BM!). 

Blooming: late Aug-Oct. Habitat: Wet. grassy, sandy ditches; savannas 


illegible) s.n (HOLO- 


and pine barrens, margins of bogs and ponds. Chromosome number: 
13, 26 (two races). 


Two chromosome races of C. Uni folia (Fig. 


n 



exist, not differing suffi¬ 
ciently morphologically to justify nomenclatural recognition. Chromosome 
counts thus far are known for only 13 populations, but the two races appear 


to be divided into a Gulf Coast 



race (Fig. 39, white stars in black 


circles) and an Atlantic Coast tetraploid race (Fig. 39, dots). Chromosome 
counts from populations in Hardin Co., Texas; St. Tammany Parish, Louisi¬ 
ana: Stone and Jackson counties, Mississippi; and Santa Rosa, Walton, Bay, 


and Gulf counties, Florida, were all n 


13 (one plant n 



1 B). 


Chromosome counts from Georgetown and Berkeley counties, South Carolina; 


and Bulloch, Irwin, and Ware counties, Georgia, were all n 


26 (or ea. 



















:>!>. Coreopsis nuduta; 


acheno at upper left 
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Fig. 37. Distribution of C. nudata. 


26). The distribution of the two types shown in Fig. 39 is tentative. 

The close morphological similarity of the two races suggests that the 
tetraploid race is an autotetraploid derivative of the diploid race. It seems 
possible that it is an allotetraploid, derived from hybridization between the 
diploid race and C. gladiata followed by doubling of the chromosome num¬ 
ber. But, in one-dimensional paper chromatography of leaf extracts of the 

= 26 races of C. Uni folia and of C. gladiata (performed by B. L. 


n 


13 & n 


Lipscomb as a special problem), identical components were found for the 


n 


13 and n 


26 races of C. linifolia and both differed in two or three 


components from C. gladiata. 

Fernald (1938, 1942) described C. oniscicarpa and C. oniscicarpa var. 
simulans on the basis of material of the tetraploid race of C. linifolia from 
Virginia. It is interesting that he noticed the slightly different aspect of the 
tetraploid race; however, the diploid and tetraploid races overlap in all 
morphological traits and he is hence unconvincing in the proposal of C. 
oniscicarpa as a new species. I have not seen the type material of C. 
oniscicarpa but have studied several sheets annotated with the name by 
Fernald. 
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achene at upper left. 
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39. Distribution of C. linifolia. 

white star in black circle = diploid (n = 13) Gulf C 
dots = tetraploid (n — 2(i) Atlantic Coast race. 
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race; 
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Attempted hybridizations of the diploid race of C. 

(’. bos nlis, C. intermedia, C. rosea, C. linifolia (n = 
tincloria, C. nndata, C. floridana, C, major f. major, and C. 


13) with 


2(i), C. tincloria var 


all 




Successful hybridizations with the diploid race included: 


( 



(n 



X C. ! 



This hybridization succeeded with (' 


linifolia as the male parent; sec C. gladiata for details. 

C. linifolia (n = 13) X C. saxicoloidea. Eleven F, hybrids of this combina¬ 
tion were obtained; 10 of these averaged 94% pollen stainability. Coreopsis 
saxicoloidea was established (Sherff, 1902) on the basis of its strictly op¬ 
posite leaves and square stem and was erroneously assumed to be close to 


grandi flora var. saxicola (treated by Sherff as C. saxicola). It is, of 
course, most closely related to C. linifolia and should be merged with the 
latter species in my opinion. Individuals of C. linifolia can have all of the 
leaves opposite or the lowest one to several leaves alternate or all of the 
leaves alternate. The occurrence of opposite versus alternate leaves is 
correlated with quadrangular versus terete stem, so that plants with op¬ 
posite leaves have quadrangular stems and those with alternate leaves have 
terete stems. Individuals bearing alternate leaves basally and opposite leaves 
above have the stem terete below and quadrangular above. 


Attempted hybridizations oi the tetraploid race of Coreopsis 



(n 


2(i) with C. linifolia (n 


13), C. j 



, C. saxicoloidea, C 



C. 


rosea, ('. tincloria var. tinctoria, C. leavenworthii, and (’. major f. oemleri 


(H 


13) all failed 


20. COREOPSIS floridana E. B. Smith, sp. nov. 

Herba perennis, erecta, ca. 0.3-1.0 m alta. Radix sub-eormosis, radicibus 
aliquot tenuibus; caulis teres. Folia glabra, maxime coriacea; inferiora 
magnum, petiolis 5-17(-22) cm longis, laminis 4-15 cm longis et 0.4-3.2 cm 
latis, late oblongis vel ellipticis, apexibus rotundatis; media et supra 
alterna (supra interdum opposita), redacta, linearis. Capitula 
elongatis, pauca, magna, plerumque 4-6(-8.3!) cm lata a apicibus ligularum 
ad 




ligularum oppositarum. Phyllaria bisei'ialia; exteriora 5-8, 
dcltata, 2.5-5 mm l.onga et 2-4.0 mm lata, 0.6-1.2 lata quam longa, 0.2-0.4 
longa quam interiora; interiora 8, late oblonga vel elliptica, 9-15 mm longa 
et 3.5-7 mm lata. Flosculi radii 8, steriles; corollae flavae; ligulis obdeltatis, 



s et 


ad apices trilobates. Flosculi disci multi; ad apices 
purpureo-brunneos; antheris quatour; style cum stigmatibus truncatibus; 
paleae lineares, deciduae. Achenia oblonga; corpibus 3.3-4.5 mm longibus 
et 1.1-2 mm latibus; alis pectinatis, 0.5-1 mm latis; aristis sctulosis, 0.6-2.5 
mm I on vis. Chromosomatum numerus: n — ca. 




TYPE: United States: Florida: Dixie Co., Common in low wet sandy 
ditch by US Alt. 27, 11.4 mi. NVV of Shamrock, E. B. Smith IS40, 31 Oct 
1974 (HOLOTYPE US! ISOTYPE FSU! UARK!, two sheets). 
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Blooming: mid Oct-Dec(Feb). Habitat: Low sandy bogs and ditches, pine 


barrens, everglades. Chromosome number: n 


ca. 78. 


This species (Fig. 40), endemic to Florida (Fig. 41, triangles), is rather 
easily distinguished from C. gladiata by its deltoid outer phyllaries that are 
very much shorter than the inner (C. gladiata has lanceolate outer phyl¬ 
laries that arc often 1/3 to 2/3 as long as the inner), its glabrous leaves 
(C. gladiata leaves are often pubescent), larger heads, and mostly broader 
achene wings. It is easily distinguishable from C. linifolia in lack of clear- 
cut tiny dark dots on the leaves (present in C. linijolia ) and in its much 
larger heads and mostly broader achene wings. Coreopsis floridana typically 
has large basal leaves, one fairly large leaf on the lowest cauline node, 
and the leaves above rapidly reduced to narrow bracts. Individuals bloom¬ 
ing late in the season (late Dec-Feb) however, are often nearly scapose. 
The species probably represents a high polyploid (duodecaploid) derived 
from hybridization between C. linijolia. and C. gladiata (or possibly C. 
Jalcata). 

I have only recently obtained living material of C. floridana and have 
thus far attempted only a few hybridizations with it: C. floridana x C. 


linifolia (n 


13), C. linijolia (n 


26). and C 



all failed. 


21. C. GLADIATA Walt., FI. Car. 215. 1788. 

Coreopsis angustifolia Solander in Ait., Hort. Kew. 3:253. 1789 (not C. 
angustifolia L. 1753 nor C. angustifolia Pav. ex DC. 1823). The correct 
author citation for this homonym is Solander in Ait., according to 
Miss P. I. Edwards (Librarian, British Museum) who kindly sent me 
a Xerox copy of Solander’s original description; not Ait. as listed in 
Small (1903, 1933) and Radford et al. (1968) nor Dryander in Ait. as 
listed by Sherff (1936, 1955). A specimen labeled “type” is still extant 

at BM. 


Coreopsis dichotoma Michx., FI. Bor.-Am. 2:137. 1803. 

Coreopsis helianthoides Beadle, Bot. Gaz. 25:448. 1898 (not C. heli- 
anthoides Forst. 1786). Type: United States: Florida: Gadsden Co., 
Aspalaga, A. W. Chapman s.n., Oct 1897 (Holotype probably in Bilt- 
more Herbarium; probably destroyed). The Chapman specimen 2066 c 
in NY, referred to by Sherff (1936) is C. floridana. 

Coreopsis longifolia Small, Bull. Torrey Bot. Club 22:47. 189,i. Type: 
United States: Florida: Duval Co., In dry grassy pine woods about 
Jacksonville, A. H. Curtiss 4489 , 16 Oct 1893 (HOLOTYPE NY! ISO¬ 
TYPE NY!). 

Coreopsis longifolia Small var. godfreyi Sherff, Bot. Leafl. 6:3 1952. 
Type: United States: Georgia: Wheeler Co., Boggy sphagnous depres¬ 
sion in sandhills, 7 mi. S of McRae, R. K. Godfrey 50793, 14 Oct 1950 
HOLOTYPE GA!). 

TYPE: None cited. The plant in mind is understood to be a native of 
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U/1 


Carolina.” 1 am here designating the following neotype: United States: 
South Carolina: Georgetown Co., Grass-sedge bog or savannah, 12 mi. N of 
Georgetown, R. K. Godfrey 8238, 15 Sep 1939 (NEOTYPE F! ISONEOTYPE 


TENN!). 

Blooming: Sep-Nov. Habitat: Low, wet, sandy, grass-sedge bogs and 
ditches, swampy woods, moist pine barrens, margins of swamps. Chromo¬ 


some number: n 


13 (+ 0-3 B). 


This species (Fig. 42; Fig. 41, dots) is rather variable in leaf shape and 
pubescence, the leaves varying from orbicular-oblong to narrowly linear- 
elliptic and from glabrous to densely pubescent. The type material was 
described as glabrous. Most of the essentially glabrous specimens that I 
have observed from North and South Carolina have slightly to definitely 
ciliolate leaf margins (suggesting perhaps some possible contamination with 
C. integrifolia ) while material from the remainder of the range character¬ 
istically has callus-margined leaves lacking ciliolation. 

Pubescent individuals of C. gladiatn have been described as C. heli- 
anthoides Beadle, a homonymn of C. helianthoides Forst. Narrow-leaved 
individuals were described as C. longifolia Small with a variety godfreyi 
erected by Sherff (1952) to accommodate narrow-leaved pubescent indi¬ 
viduals. There is considerable variation in degree of pubescence, however, 
in field-collected material of C. gladiata —from densely pubescent-leaved 
individuals with rather pubescent stems through moderately pubescent- 
leaved glabrous-stemmed individuals to completely or essentially com¬ 
pletely glabrous individuals. 1 have observed various degrees of pubescence 
in different individuals from the same populations in Florida and Georgia, 
and leaf shape and size similarly varies within populations. I do not believe 
that the variation in leaf shape, size, and pubescence merit taxonomic 
recognition, since intergradation occurs in all three characters. 

The previous authority on Coreopsis (Sherff, 193(1, 1955) often included 
individuals of C. linifolia within “C. longifolia” (as indicated by his annota¬ 
tion labels on herbarium material) and did not recognize the presence of 
C. floridana; material of C. florid ana has been annotated by Sherff as 
C. gladiata, C. longifolia, and C. helianthoides (despite its lack of pube¬ 
scence). Sherff (1930) called the Chapman specimen 2066', which is clearly 
C. floridana, “undoubtedly cotype material” of C. helianthoides, even though 
the Chapman specimen was glabrous and came from a different locality 
(Franklin Co., Apalachicola versus Gadsden Co., Aspalaga for C. heli¬ 
anthoides). I could not locate Aspalaga on present-day roadmaps, but it 
is or was (Thomas & Baldwin, 1859) about 45 mi NW of Tallahassee, which 
would place it near the present-day Sneads. This is about 50 miles from 

the nearest known location of C. floridana. 

The ligules of C. gladiata sometimes bear a tiny reddish-brown spot at 
the base. I have observed individuals with sueh ligule spots in populations 
in Duval and St. John's counties in Florida and in Camden, Irwin, and 
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Fig. 42. Coreopsis gladiata; achene at upper left. The phase with leaves 

linear-elliptic (lower leaves absent at flowering time) is indicated 
at the right. 
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Telfair counties in Georgia. The ligule spot is variable within 
and variable with time in individuals. Some indivduals 




to the 

greenhouse bore the spot on earlier heads but lacked it on later heads. 
This is similar to the variation in ligule spotting in C. basalis (Smith, 1974). 

Attempted hybridizations of (’. gladiata with C. pubescens var. pubesccns. 
C. intermedia, C. nuecensoides, C. basalis, C. wrightii, C. Uni folia (n — 


26), 


C. nudata, C. floridana, C. major f. oemleri (n 
(n — 13), and C. leavenworthii all failed. 

Successful hybridizations included: 


39), C. major f. oemleri 


('. gladiata 



“C. helianthoides Thirteen F, hybrids were obtained in 


this cross; eight had sparsely pubescent leaves and five had glabrous 
leaves. Eleven of the hybrids averaged 86% pollen stainability. Two of the 
sparsely pubescent hybrids were interbred to produce an F 2 . Fourteen F 2 
plants from this cross were all pubescent. These results suggest that leaf 
pubescence in C. gladiata is controlled by a recessive gene, the 



condition being dominant 



the (’. 




in 



cross was 



heterozygous). Due to the various degrees of pubescence in C. 
however, it seems likely that one or more additional genes may be involved 

l .I n_' 


in pubescence of the species. Eleven of the F 2 plants averaged 87% pollen 
stainability. The high pollen stainabi 1 ities and good vigor of the F, and F 2 
generations of this cross indicate that ‘ C. heliant hoides" is highly inter- 
fertile with C. gladiata and should be merged with it. 


( 



X C. falcata. This cross was successful with C. 



as 


the pollen parent. See ('. falcata for details. 

('. gladiata X “C saxicohndea" ( 
successful attempts to hybridize C. 

(three) F. hybrids by using the 



C. 



. After several inl¬ 




and C. linifolia, I obtained few 
-leaved quadrangular-sternmed 


phase of C 



t i r i 


C. saricoloidea." The F 





alternate 


leaves of intermediate size, and the leaves lacked the tiny black spots so 

averaged 81% pollen 


characteristic of C 



Two of the F 



staint 



One of them, examined in pollen meiosis, exhibited w 13 11 
= ll 11 , 1 IV (7 cells) at diakinesis. A few F, achenes have 






(20 cells) and n = 

been obtained, but have not yet been planted. The two 
showed surprising compatibility, considering the fact that hybridization be¬ 
tween them (in terms of fruit set per hybridization attempt) was low. They 
appear to differ ehromosomally by only one reciprocal translocation. On 
I he basis of the F, pollen stainability and chromosome pairing, one would 
be tempted to recognize C. Unifolia as a variety of C. gladiata, as Cronquist 

with the 




(1945) has done. But the low success in 
apparently consistently different morphology in the field and the 



lack of natural hybridization between the two makes me inclined to main¬ 
tain the two at the species level. 

C. gladiata X C. rosea. This cross was successful with C. gladiata as the 
pollen parent; see C. rosea for details. 










199 


C. gladiata X C. tincioria var. tinctoria. This cross was successful with 
C. gladiata as the pollen parent and represents the only intersectional hybrid 
that 1 obtained; see C. tinctoria for details. 


22. C. FALCATA F. Boynton. Biltmore Bot. Stud. 1:141. 1902. 

TYPE: United States: North Carolina: Robeson Co., In shallow water 
near Pembroke, Biltmore Herbarium s.n., Jun 1901 (HOLOTYPE Bilt., 
destroyed; ISOTYPE NY!). 

Blooming: late May-Jun(Sep). Habitat: Low wet grass-sedge ditches and 


bogs, savannas, pine barrens. Chromosome number: n 


13. 


This species (Fig. 43; 


Fig 


41, stars) is sometimes rather similar to C. 


gladiata and C, linijolia but is usually easily distinguishable by its different 
blooming period (it commonly blooms in the spring, rarely in September 


during the blooming periods of C. 



iota and C. linifolia), lack of tiny 


dark dots on the leaves, the general presence of auricles on one or more 
leaves, and the broad wings on the achenes. It is always glabrous (as is 
C. linifolia), in contrast to the frequent occurrence of pubescence on the 
leaves of C. gladiata. The leaves are often more or less falcate, but this 
character docs not appear to be distinctive enough to be very useful in 
separating the species from C. gladiata. 

Coreopsis falcata is moderately interfertile with C. gladiata in artificial 
crosses (see below) and a case could be made for its reduction to a variety 
of C. gladiata. But C. falcata is isolated temporally from C. gladiata and 
only rarely would have the opportunity for hybridization in nature. This 
fact and the moderate reduction in fertility in the artificial hybrids and 
the consistent differences in morphology of field-collected material make 
me inclined to maintain the two at the species level. 

Attempted hybridizations of C. falcata with C. grandiflora var. harveyana 
“hetcrolepis” phase, C. pubescens var. pubescens, C. nuecensoides, C. 


nudata, C. major f. oemleri (n 
tinctoria var. tinctoria all failed. 


39), C. verticillata (n 


13), and C. 


The only successful hybridizations involved C. gladiata: 

C. falcata x C. gladiata. Twelve F, hybrids of this combination were 
obtained. They were vigorous and averaged 59% pollen stainability. Two 
of the F, were studied in pollen meiosis and exhibited n. = 13 at diakinesis. 
The achene wings were intermediate in width. In the first year of growth, 
none of the Fj had any auricled leaves. During the second year of growth, 
however, three of the 12 produced at least one auricled leaf. The presence 
of auricled leaves is apparently at least partly dependent on the age of the 
plant. 

The F, hybrids were intercrossed and produced an F 2 generation with 
little difficulty. In the first year of growth, five of the 32 F 2 plants bore 
one or more auricled leaves. The achene wings ranged from very narrow 
(C. grladzaia-like) to rather broad (C. /a/cata-like), with no clear-cut sub- 
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Coreopsis falcata; achene at upper left. 
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division into classes. Twenty-seven of the F. plants averaged 70% pollen 
staxability. Due to space limitations, most of the F 2 were discarded at the 
end of the first growing season. 

Some of the F, hybrids were back-crossed to the C. gladiata parent. 
Seventeen BC, hybrids were grown. None of these had any auricled leaves 
in the first year of growth. Sixteen of the BC, hybrids averaged 91% pollen 
stainability. The aehene wings varied from narrow to intermediate in width, 
with no clear-cut segregation into classes. Most of the BC, plants were 
discarded at the end of the first growing season. 


23. C. INTEGR1FOLIA Poir. in Lam., Encyc. Suppl. 2:353. 1811. 


TYPE: United States: 
1044/74), (ISOTYPE P!). 


i i / ^ 


Carolina 


1 7 


Bose s.n., (Herb. Mus. Paris No 


Blooming: (Jul)Aug-Nov. Habitat: Moist sandy banks and low flat flood 
plains of rivers and creeks. Chromosome number: n = 26. 

This species (Fig. 44; Fig. 45) is rarely collected; its fruiting characters 
were unknown as recently as 1955 (Sherff, 1955). I have collected the species 
along the Chipola River in Calhoun and Jackson counties, Florida, where 
it is rather common. Dr. Loran C. Anderson (Florida State University) has 
been kind enough to collect living material of it from near Ichawaynochaway 
Creek in Calhoun County, Georgia, for me; he reports that a large popula¬ 
tion of the species occurs there. The mature fruit of C. integrifolia is much 
like that of C. gladiata. 

In general aspect, with its simple stem and entire leaves, the lower leaves 


petiolate and the upper sessile or subsessile, C. 



mimics C. 


intermedia and C. pubescens var. pubescens of section Coreopsis. But its 
disk flowers are apically 4-toothed and its ligules are apically 3-lobed (disk 
flowers apically 5-toothed and ligules apically 4-5-toothed in C. intermedia 
and C. pubescens var. pubescens). Other characters, such as disk flower 
color and aehene morphology, also differ between C. integrifolia and these 
species. 

The pubescence of the flat portion of the blade in C. integrifolia is vari¬ 
able, from essentially glabrous to medium-densely pubescent. The Icha¬ 
waynochaway Creek population includes the entire spectrum of pubescence 
types. Most indivduals that I have observed have at least sparse pubescence 
on the flat portion of the blade. The petioles are ciliate and the leaf margins 
ciliolate. 

I have only recently obtained living material of C. integrifolia and have 
not yet attempted hybridizations with it. Considering that C. integrifolia 
is tetraploid, it seems unlikely that it will hybridize very successfully with 
the diploids in section Eublepharis. 


V. Section CALLIOPSIS (Rcichenb.) Nutt. (excl. C. rosea), Trans. Amer 

Philos. Soc. II. 7:360. 1841. 

Calliopsis Reichenb., Ic. PI. Cult. pi. 70, as genus. 1823. 






Fit;. 44. Coreopsis 


achene at uppc>r left. 
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Fig. 45. Distribution of C. iniegrifolia. 


Diplosastera Tausch, Hort. Canal. 15, as genus. 1823. 

Sect. Coreoloma (in part: C. leavenworthii) and subsection Calliopsidium 
T. & G., FI. N. Amor. 2:346. 1842. 

Subg. Calliopsis and sects. Tinctoriae (in part: C. tinctoria ) and 
Angustifoliae (in part) F. Boynton in Small, Man. SE. FI. 1446. 1933. 

Herbaceous tap-rooted annuals to herbaceous perennials; leaves opposite, 
simple and entire to auricled or (commonly) pinnately 1-2-compound; outer 
phyllaries often irregularly placed; ray flowers about 7 or 8, entirely 
orangish-ycllow or bearing a small to large reddish-brown spot at the base 
of the ligule, the ligule cuneate-obovate and 3-lobed apieally; disk flowers 
ca. 60-120. the corolla ca. 2-2.5 mm long, apieally deep wine-purple, 4-toothed 
apieally, with 4 anthers, the style tips more or less truncate in outline; 
palea narrowly linear, acute, glabrous, deciduous; achenes obcompressed, 
ca. 2-4 mm long, wingless or (commonly) winged, glabrous or 



long and 


papillate, bald at the apex or biaristate with aristae 0.1-1.1 mm. 
glabrous to slightly antrorsely hispidulous. x = 12. 

The above description includes only those taxa of the section present in 
the eastern U.S. and Canada. This section is closely related to section 
Eublepharis (Smith, 1975). 






















































































































































a: Forrest City, F. L. Lewi on s.n. 1894 (HOLO- 


24. C. LEAVENWORTHII T. & G., FI. N. Amor. 2:346. 1842. 

Coreopsis leavenworthii T. & G. var. garberi A. Gray, Syn. FI. N. Amci 
F :291. 1884. 

Coreopsis lewtonii Small, Bull. Torr. Bot. Club 25:146 1898 
United States: F 
TYPE NY!). 

Coreopsis angustata Greene, Pittonia 4:239. 1901. 

Coreopsis leavenleorthii T. & G. var. curtissii SlieriV, Bot. Gaz. 94:592 
1933. Type: United States: Florida: In dry pastured ground along tlu 
Suwannee River, near Branford, A. II. Curtiss 6734, 23 Oct 
(HOLOTYPE GIF). 

Coreopsis leavenworthii T. & G. var. lewtonii (Small) Sherff, Bot. Gaz 
94:592. 1933. 

Coreopsis leavenworthii T. & G. var. typica Sherff, Britlonia 6:341. 11 
TYPE: United Stales: Florida: Tampa Bay, Leavenworth s.n. (IIOLO- 




TYPE Gil!). 

Blooming: Apr-May (sporadically all year). Habitat: Low wet sand.\ 
flatwoods and savannas. Chromosome number: n — 12. 


This species (Fig. 



endemic to Florida (Fig. 47), superficially re¬ 


sembles C. I ini folia but commonly has at least a few lower or submedian 


leaves either pinnatel\ 



or with evident auricles (the leaves of 


C. Unifolia are strictly entire). It leaves lack the tinv dark dots character- 

■r h ■ 4 


istic of C. 



It might be confused with C. tincioria but lacks a 



*c w n 



at the base of the ligules (generally prese 



in C. 


tincioria) and has broadly-winged achenes with aristae slightly antrorsely 
hispidulous (C. tincioria has achenes wingless to medium-broadly winged, 
the aristae represented b\ r two minute teeth or present and essentially 



There is considerable variation in leaf morphology in C. leavcnivorlhii 
and several varieties have been proposed for various segregates. Parker 
(1973) has shown, however, that the “varieties" intergrade copiously, com¬ 
monly occur intermixed in the same population, and do not breed true. 
Hybrids among them are highly fertile, indicating high interfertility among 
the segregates. In short, the “varieties” are mere 
and should be merged with the typical form. 



variation 


Attempted hybridizations 



by Parker (1973) and me) of C 


leavenworthii with C. basal is, C. wriahtii, C 



•a var. 



es , ( 


nuecensoides. C. 



(n 


26), C. rosea, and C. gladiata all failed. 


Hybridizations that succeeded (Parker, 1973) included: 

C. leavenwor 



X C. tincioria var. tincioria. Twenty-nine F, hybrids of 

* 3 v 

this combination averaged 31% pollen stainability. At diakinesis of pollen 
meiosis. the most common configuration observed was n — 7 11 , 2 m , 1 |V . 
indicating that the genomes of the two taxa differ by at least two reciprocal 
translocations. 








205 













































leavcnicortUii. 


(\ leaven wot 



v 

/ x 


C. tinctoria var. similis. Eleven I 1 ', hvbrids 



combination averaged 13% pollen stainability. At diakinesis 




meiosis, the most common configuration observed was n 


eating several structural differences in the genomes of the two taxa. 


this 


n 


3' 9", I'" indi- 


25a. C. TINCTORIA Nutt.. Jour. Acad. Nat. Sei. Philadelphia 2:114. 1821, 

var. TINCTORIA 

Diplosnstera tinctoria (Nutt.) Tausch, Hortus Canal. 16 pi. 4. 1823. 
Calliopsis bicolor H. G. L. Reichenb., Icon. Descript. PI. Cult. 2: pi. 70. 



25. 



sis tinctoria 



) DC., Prodr. 5:568. 1830. 
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Calliopsis tinctoria (Nutt.) DC. var. atropurpurea Hook., Bot. Mag. pi. 
3511. 183(5. 

Calliopsis cardaminefolia DC.. Prodr. 5:568. 183(5. Type: United States: 

Texas: Berlandier 566, 15 May 1829 (HOLOTYPE GH!). 

Coreopsis cardaminifolia (DC.) Nutt., Trans. Amor. Philos. Soc. II. 
7:360. 1841. (orthographic variant). 

Coreopsis cardaminefolia (DC.) Nutt. var. line aril ob a A. Gray, Syn. FI. 


N. Amer. 1 :291. 1841. 

Coreopsis cardaminefolia (DC.) Nutt. var. angustiloba T. & G., FI. N 
Amer. 2:346. 1842. Type: United States: Louisiana: Dr. Ilale s.n 
(HOLOTYPE PH!; ISOTYPE GH!). 

Coreopsis stenophylla F. Boynton, Biltmore Bot. S 



. 1:141. 1902. Type: 
United States: Louisiana: Hammond, Dr. Hale s.n. (ISOTYPE NY! s. 
Coreopsis tinctoria Nutt. var. imminuta Sherff, Bot. Gaz. 94:594. 1933. 
Type: United States: New Mexico: Santo Fe, J. M. Holzinger s.n., 
13 Aug 1911 (HOLOTYPE MO!). 

Coreopsis tinctoria Nutt. var. atropurpurea Hook, forma tinctoria Sherff, 
Brittonia 6:341. 1948. 

Coreopsis tinctoria Nutt. var. tinctoria forma atropurpurea 



) 


Fern., Gray's Manual, 8th ed., p. 1947. 1950 


TYPE: United States: Arkansas: Red River, Nuttall s.n. (HOLOTYPE 
PH!; ISOTYPE BM!). 

Blooming: May-Aug(Sep). Habitat: Roadside ditches, low wet sandy soil, 
railroad ballast. Chromosome number: n = 


12 ( 


0-2 B). 


This species (Fig. 48) is wide ranging (Fig. 49) through much of the cen¬ 
tral and eastern U.S. and was commonly cultivated a number of years ago 
under the name “Calliopsis.” It was the subject of a biosystematic study 



by Smith & Parker (1971) and was included in a study by Parker 
in which most of the several segregates were shown to be merely phases. 
This variety apparently intergrades with var. similis in southern Texas 
(and with var. atkinsoniana of the Pacific Northwest—not treated in this 
paper—in western Idaho). 

Attempted hybridizations (conducted by Parker (1973) and me) of C. 


tinctoria var. tinctoria with C. grandiflora var. harveyana, C. grandiflora 
var. longipes, C. grandiflora var. saxicola. C. pubescens var. pubescens, 
C. pubescens var. debilis, C. intermedia, C. nuecensis, C. nuecensoides, C. 
basalis. C. ivricihtii, C. lanceolate, C. rosea. C. lint folia (n — 


13 and n 


26). 


C. nudata, and C. fale ala all failed. 

Successful hybridizations included: 

C. tinctoria var. tinctoria x C. leavenworthii. This cross succeeded with 
var. tinctoria as the male parent; see C. leavenworthii for details. 


C. tinctoria var. tinctoria x C 



a. Twelve F. hybrids of 



combination were obtained. It represents the only successful intersectional 
hybridization of the study. The plants somewhat resembled C. leavenworthii, 
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var. tine tori a; achenes at upper left 
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Fig. 49. Distribution of C. 




bearing weakly pinnate slightly leathery leaves. They averaged 4% pollen 
stainability. One plant at diakinesis of pollen meiosis exhibited variable and 


sometimes complex pairing, including n 


1 ' 11 ", 1 


n 


2h 12": n 


1 ', 


10", IV; n 


1'. 9", IV" etc 


After numerous attempts, no F 2 generation was 



aim'd. A single BC 


hybrid (C. tinctoria var. tinctoria the repeating parent) was obtained; it 
resembled C. tinctoria var. tinctoria and bad 73% pollen stainability. 


('. tinctoria var. tinctoria 


\ 


\ 


C. tinctoria var. siinili, s. Fifteen F, hybrids 


were obtained: they averaged 44% pollen stainability. Several analyzed at 


diakinesis of pollen meiosis exhibited n 


li 

1 1 



, l 1 ". Varieties tinctoria and 


similis appear to differ chromosomally by a single reciprocal translocation. 




25b. C. TINCTORIA Nutt. var. SIMILIS (F. Boynton) H 

Bot. Gaz. 136:83. 1975. 


. Barker in 1 


Coreopsis si in it is F. Boynton in Small. FI. SE U.S. 1278, 1340. 1903. 

TYPE: United States: Texas: Brazos Co., Neallen s.n. 1899 (HOLOTYPK 
US!). 

Blooming: Apr-May. Habitat: Low wet sandy areas. Chromosome number: 

n — 12 . 

This varietv of southern Texas and northern Mexico (Fig. 50) apparently 
intergrades with var. tinctoria in southern Texas but can usually be dis¬ 
tinguished on the basis of its bushy habit and relatively long aehene awns. 
Parker (1973) has shown that it does not deserve species status. 


In hybridization attempts by Parker 



and the author, C. tinctoria 


var. s 
failed. 


4 u r 



s 




C. nucccnsoidcs, C. basalis , C. icrightii, and C. rosea 



Successful hybridizations included: 

C. tinctoria var. similis X C. tinctoria var. tinctoria —This cross was sue 

var. similis as the pollen parent; see var. tinctoria for details 



w 



C. tinctoria var. similis X Icavcnwortliii —This cross was successful with 
var. similis as the pollen parent; see C. Icavcnwortliii for details. 




> \ 7 



Coreopsis of eastern United States and Canada was segregated by Slierff 
(1955) into 52 taxa including 30 species, 18 named varieties, and 4 named 
forms. He later (Sherff, 1982) added a 53rd taxon. A reexamination of the 
morphology of the group and studies of the chromosome numbers, breeding 
behavior in artificial hybridizations, and fertility of hybrids have convinced 

| r " 4' 1 


me that many of the taxa recog 



by i 



are 


mere 




segregates or phases of normal variation in a sexually reproducing species. 

paper recognizes 34 taxa in eastern United States and Canadian 
Coreopsis (two are new species, added by me since Sherff’s 1955 treatment), 
including 25 species, (i named varieties, and 3 named forms. 

The eastern United States and Canadian sections of Coreopsis are appar- 









Fig. 50. Distribution of C. iinctorici var. similis. 


ently completely isolated genetically from one another; intersectional hy¬ 
bridizations consistently fail. The lone exception to the rule is a low level 

two 




of interfertility between sections Calliopsis and 
sections are more Closely related than any other two sections in easter 
United States and Canada. 


The species of Coreopsis are partly to completely isolated from one an¬ 
other by various pre- and post-fertilization barriers, including geographical, 
ecological, temporal, genic, and chromosomal barriers. Hybridization bar- 
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riers between different ploidy levels are apparently operative between (as 

some species. Evolutionary trends within the North Ameri- 


well as w 



can Coreopsis have been enumerated elsewhere 



1975); to these 


trends may be added: rhizomatous perennial to subcormose perennial or 
tap-rooted annual. Evolution within the sections may be the subject of a 
future paper on this group. 

Eastern United State's and Canadian Coreopsis is a complex and inter¬ 
esting group and many questions about it remain unanswered. Preliminary 

chromosome surveys indicate that B chromosomes are relatively common 

*■ 

in sections Coreopsis , E ublepharis, and CaUiopsis but uncommon in sections 
Puhnatac and Silphidium. A study of their frequency, distribution, mode of 
transmission, homology, and effects on morphology and fertility might be 
illuminating. Expanded breeding experiments among the ploidy levels of 
the' (’. major complex would be useful. Artificial hybridizations of the vari¬ 
ous phases of C. lanceolaia, as well as interspecific C. hwceolaia x C. 
(irandijlora hybridizations, should be pursued. Further study of the “hetero- 

phase of C. grandijlora var. harvei/ana, as well as a search for other 



such chromosomally different segregates within C. < 



ora, would prove 

interesting. Chromatography of the various ploidy levels in sections E uble¬ 
pharis and Palmatae, and of the different taxa in all sections, would offer 
independent evidence of the relationships and origins of the taxa. Further 
studies in the group will attack one or more of the above problems. 
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